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© Cable television system. 

© A cable television system end method in which each 
subscriber's convener is located outside the subscriber's 
premises in an external control unit ("ECU") which also 
includes several other subscribers' converters. The ECU 
includes common signal processing circuitry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directions between the ECU and the head end of the system 
and between the ECU and each subscriber. Each subscriber 
supplies e portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 
subscriber via a single drop cable connecting the subscriber 
to the ECU. 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises. 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the ' 
subscriber to remotely control the converter .* This 
consideration has tended to discourage the develop- 
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ment of cable television systems with off -premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

Summary of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU" . The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

Inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or "SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 
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Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU" ) in the apparatus of 
Figure 1. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure 1. Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c. 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5* 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1. 

Figure 7 is a schematic block diagram of 
the "SPU M in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1. 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 
CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an embodiment of the invention for 
data communication in the reverse direction from an 
ECU to the CCC. 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. 

Figures 18a-h are flow charts illustrating 
the flow of a program controlling the operations of 
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the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detailed Description of the Invention 
I * Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECU1, 
ECU2, etc., connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUB1, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DROP1, 
DR0P2 , etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this number is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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Conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "physical 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e g , television signals from studio cameras or 
video recorders, FM audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 
are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
ma y be of two types: (1) a so-called "forward data- 
signal which represents information generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ("HDRC") 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "FM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. 

In addition to adding forward data and 
forward HDRC signals to the signal applied to cable 
network 14, combiner 32 also conducts so-called "re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECUs as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14* Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36. 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non- television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communication between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU. Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 
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Tap off device 50 is connected to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SU1, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU* Although each SU includes 

additional apparatus described in detail below, for * 
the moment it will be sufficient to think of each SU . 
as a digitally controlled converter for performing 

the television signal frequency conversion function m 
performed by the converter located adjacent the sub- 
scriber's television receiver in conventional cable 
network systems. 

Splitter-combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below. 
In general, analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECU1 as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU. 



As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU's asso- 
ciated drop cable DROP1, DROP2, etc., which runs 
from the SU to the associated subscriber's premises 
SUB1, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ( "VLF" ) data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 
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drop cable. The associated SU conveys that power 
signal to common power unit 60 in the ECU. Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital unit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54 • Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 
subscriber's drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED") displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 

3. VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b. Channel 1 19.375 MHz 

c. Channel 2 19.625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-i08 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables* Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave 11 SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
tuned to a respective one of the two drop cable 
channels. 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II. subscriber Unit 

Figure 2 shows a typical subscriber unit 
SUl in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 
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Converter tuner 100, together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184. In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352P or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into frequency synthesizer 104 
at the clock rate established by its CLOCK input* 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOC. 
OSC. signal freguency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("P/D OUT") terminal. The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ( "NEA" ) input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is simply re- 
ferred to in this specification by its functional 
name "NEA" without regard for its logical polarity. ) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR ("CL") input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152. transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SU1 has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals (»+« and »'-•') from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6 ) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SUl to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184. Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground. Direc- 
tional coupler 182 conveys VLF signals in both direc- . 
tions between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL. The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204 , and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUB1, SUB2 , etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscribers and head . 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200. The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214. The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
( U FM M ) forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit 56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12. A 
two-bit reverse channel selection signal ("REV. 
CH. A" and "REV. CH. B» > is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK") modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and NAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request- to-send ("RTS") signal from and pro- 
viding a clear- to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical "0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current- limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305. after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical "0" 
state on the CTS lead to signal digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0» 
state. 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 
to head end 12. 

For enabling communications between the 
ECU and each associated subscriber SUB1 , SUB2 . . . 
etc., communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C. Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SU1, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, 011, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ("VLF*") demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 
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on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0 M (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor 's collector shifted 180° relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324. 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts. Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/ trans- 
mitter ("US ART" ) 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5s, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"), CLOCK ("CLK"), 
RXC f TXC, READ ("RD"), WRITE <"WR"), and RESET 
("RES") leads. The IOT signal is generated by 
USART 400 , is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450, and hex inverting buffer 465. 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 
denotes a typical AND gate; reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s, reference number 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5s: 
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Figure 5c Lead Label in 

Pin Number Figures 5k-5s 

1 INI 

2 REST 

3 IN10 

4 IN3 

5 IN4 

6 INS 

7 IN6 

8 IN7 

9 IN8 

10 IN9 

11 IN11 

12 IN12 
13 

14 GND 

15 IN13 

16 OT10 

17 0T9 

18 OT8 

19 0T7 

20 0T6 

21 0T5 

22 0T4 

23 0T3 

24 0T2 

25 0T1 

26 OT12 

27 OT11 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND CRTS" or 
"DTRA") lead by which it interrogates communication 
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unit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to USART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used* Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ( "GND" ) 
lead of gate array 402 are all connected to ground. 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186, performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e g channel selection), and (3) communicating 
with microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates wxth 
USART 400 via its DRQ1, INTAO, DRQ0, Al, A2, PCS0, 
TIOUT, and T0OUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
("DMA") for reading by applying a DRQ1 signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTAO 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQ0 signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i.e., control "C« or data "D") within the USART 
register set selected by the Al signal. The PCS0 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The T0OUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the T0OUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its T00UT, PCS2, PCS4, BHE, INTO, 
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RESET, CLOCK OUT ("CLKOUT"), READ ("RD"), and WRITE 
("WR") leads. The TOOUT output signal of micropro- 
cessor 420 is described above. The PCS2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above . 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INT1, INT3, 
and PCS1 leads. Microprocessor 420 applies addi- 
tional control signals to memory unit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCSO"), and LOWER CHIP SELECT ("LCS") leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
TO IN, TUN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ( "GND" ) , NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 486-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re-initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
("RES") terminal of microprocessor 420 in parallel 
with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals- The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475* Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
("ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The OC terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECU, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL" ) multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450, which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input terminals of mul- 
tiplexers 440 and 442, The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ("RD"), 
XTAL2, XTAL1, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTAL1 and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMPS2C43P. Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a larger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to ground. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT ("CS") and GROUND 
("GND") leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463. Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal. A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the 1A input terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K-byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ("RAMs" ) 493-498 
which store the data needed for control of the ECU. 
Each of RAMs 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
( "BKU" ) and LOWER BANK SELECT ("BKL") signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU f s associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber • s associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail ♦ As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series-inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532 , 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574. A fourth regulated output of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figure 5)* To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. Subscriber Processing Unit 

Subscriber processing units (SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output ("+») all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF. and reverse HDRC signals, but 
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presepts a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber's residence r 
provides a share of the total power required to op- 
erate the ECU to which the subscriber's SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber ! s master SPU would supply power to the drop 
cable. 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ("TV") to which the sub- 
scriber^ television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers 1 
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television apparatus and other equipment within the 
subscribers 1 premises ♦ 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz. This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/f ilter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal* 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710. In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional maimer by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two return lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710. 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro- 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("RCU") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
Such an RCU may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743. 745, 747, and 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHz oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 
755 capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 
on the SPU-to-ECU communication channel. 
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For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU, each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 
11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32. Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36, which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ( "CPU 11 ) 880, conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC") 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NRZI forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19.125 MHz, 19.375 MHz, 19.625 MHz, and 19.875 MHz, 
respectively, and that the reverse data is in NRZI 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal. The output 
signal of bandpass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ECU Operation 

Microprocessor 420 (hereafter sometimes 
the "Data Processor") is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop Processor"). The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
in addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
Processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs. and 
in implementing and controlling various ECU functions, 
will now be described. 

A> ECU/SPU Communication Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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requests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU's 
digital unit 55 using a two-level polling scheme. 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
"cry" or "Service Request" signal- At the ECO, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU's VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service . 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable* 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. Ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings and non-uniform, indeterminate 
character timings. The ECU- to- SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ( ° ACK/NAK" ) handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit, then eight 
data bits (transmitted low-order bit first), a parxty 
bit. and at least one bit time of mark conditxon as 
an ending. The ending bit time of mark conditxon 
also serves as a lead-in to a possible subsequent 
character . 

character Framing 

Character framing is established by the 
SPU sensing on the ECU-to-SPU link at least a prede- 
termined number (e.g., twelve) bit times of a con- 
tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recognize any com- 
mands until character framing is re-established by 
the ECU. The ECU periodically allows a given drop 
the opportunity to re-establish character framxng by 
enforcing periods of continuous mark condxtxon. 

Messa ge Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framxng 
bit. The beginning of a message is indicated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bxt means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data 
interpreted as containing subsequent information to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The incorpo- 
ration of the message framing bit. although adding 
1/llths overhead to each message character, increas- 
es framing integrity and permits increased 
through-put when long data streams are encountered. 
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Without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs. By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/NAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/NAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow. This ACK/NAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU- to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits. 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. Otherwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parity bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention. Commands 
having an asterisk are sent from the Drop Processor. 
The other commands are sent from the Data Processor. 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor. 

01 Read power detect and 

bank address. 

03 Change tuner frequency 

(channel select). 

04 Send message to 

attached device. 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence. 

°8 Define device poll 

sequence. 

84* Unsolicited Data 

Response from 
attached device. 

Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers ♦ All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SU1, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ECU'S 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU'S address is assigned. 

command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
Processor to tune any of the ECU'S six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

command 04 . This command message (hereaf- 
ter the "04 Command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 
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alanns, and so forth. Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes. The device command and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to command a particular operation in the addressed 
device. The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 
(HEX) OPERATION 

00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode. 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a number of characters 

to the ECU as specified by 
the byte count of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

0B Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e.g., in response 
to function codes 00, 09, or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor . This response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message* 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error- free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05 . This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system. 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to "0« or «1», res- 
pectively). A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 
in the command message. 

command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
Processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). The second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map* If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command" ) is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g., a subscriber has 
entered a channel selection request via SPU keyboard) 
This command message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SPU-to-ECU trans- 
mission (parity) error. 
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C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECU) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated. 

Initialization is complete when the pro- 
gram flow advances to step 904. At step 904, the 
Main Routine interrogates the state of an Input 
Buffer Full ("IBF") flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor. If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
Processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e., the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918. where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops to step 904 to 
again check the input buffer. 
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Returning now to 6tep 913, if the 04 Buffer 
is not empty the program branches to step 915* At 
step 915, the Wain Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916 , the flow advances to step 914 to input 
the data received from the Data Processor. On the 
other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked, if the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer. Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is empty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a count of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
quest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer, is checked to determine 
whether or not the Drop Processor has received an 04 
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comroand from the Data processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the- Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the "1" flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assuming now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to input the un- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("OBF") 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the- drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 Command to send at step 971, the program loops 
to step 957. On the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976, because the "1" flag this time is not 
set, the program loops back to step 957. 

D . CCC/ECU Communica tion protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECUs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e., from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a. each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BYTE COUNT byte <»N"), 
a COMMAND byte ("CMD" ) , a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110"). At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the communica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message* 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes. Following the BYTE COUNT byte 
is a COMMAND byte (CMD). As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 



0167237 

-68- 

accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT. 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b. 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes. These four bytes 
are two MASK bytes ("MB" and "ML") followed by two 
REFERENCE bytes ("RH" and "RL"). Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU'S unique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (N), a 
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COMMAND byte (CMD) , and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU'S memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of functions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU f s memory, each byte associated with a 
different one of 128 so-called logical channels* 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU* 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to u l" or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested t6 subscribe to view addi- 
tional or fewer channels, and so forth. 

As another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52, logical channel 9 with 
physical channel 15, and so on. In one embodiment 
having a single feeder cable, the Channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades -the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("11111100"). 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ( "MDL M and "MDH" ) 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU'S memory. The READ message may 
be used for a variety of purposes. For example, the 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth* Also, the READ 
message may be used to examine various portions of 
an ECU'S data or program memory to diagnose faulty 
or failing ECUs. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a COMMAND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message- However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively* Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence . 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU. The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUs. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex F0, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011). As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC*s message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU f s message includes 
the responding ECU'S unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N) . There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC, 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force time any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause ail subscriber television sets connected to 
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tte CATV system to tune to a channel on which instruc- 
tions and news may be communicated to subscribers m 
the event of a civil emergency. Also, this message 
ma y be used to automatically tune a subscriber's 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to vxew. 

As shown in Figure 15, a typical FORCE 
TUNE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
HAND (CMD) byte equal to hex F4 (11110100) to identxfy 
the message as a FORCE TUNE message, and a DATA COUNT 
byte (NN) equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SU byte 
ma y be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECU'S associated subscribers. Send 
function data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
at head end 12. For example, send function data may 
represent voting or shop-at-home data keyed m by 
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subscribers in connection with interactive viewer 
preference or shop-at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers. The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs , the ECU maintains in its 
memory a send function count byte specifying the 
number of send function bytes in the ECU's memory. 
If the ECU f s memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function count 
byte is zero. 

In one embodiment of the invention thete 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs. The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to »1 M or to "0". 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN) . A PROGRAM NUMBER (PN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows* Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs* When a subscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "1". That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event* Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message . 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer will 
time out and the ECU will send a command to the SPU 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event . 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to "l w , then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to M l w . Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers should be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 



-so- 0167237 

E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17. A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor* As shown 
in Figure 18a, data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 x 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003. Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002, operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC. 
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The routine of Figure 18b commences at 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
error occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled. After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU's address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU's 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present, the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC f s message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
10 28 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECO. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18c through 18h. This program is comprised of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement various 
functions within the ECU. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program performs its 
task (e.g., inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables, 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For example, if 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation program prior to returning to the main routine 
sets a time out value in a time table and a 3 ump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
As shown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters. The program then advances to 
step 1006 , where the Data Processor initializes USART 
400. At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing- If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, 6teps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Channelization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay- for- view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d. After step 
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1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures 18e-18h. 

O perate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 
to the CCC message* 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory- The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK), the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU f s memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU'S memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TONE), the program advances to step 1037 where 
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the converter of the specified SU is timed to the spe- 
cified channel, the SPU seven-segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber's television* The program then advances 
to step 1038 and returns to the main loop as earlier 
described. 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR), the program advances respectively to step 1039 
to enable/disable the send function in the SPU's or 
to step 1042 to clear the send function data buffer 
in the ECU, From steps 1039 or 1042, the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA) , the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU'S send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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_ «-„ tue pay-per-view program, the as- 
is force tuned to the pay pe , the 

ssr-T* - T ~- -rrr- ° 

on the subscriber's television. The program 
then 1-es to step 1051 which causes the program 
* loop bac* to step 1049 for each of up to 
scribe's. After !oopi ng for .U ^ 
program from step 1051 advances to step 1052 and 
returns to the main loop as earlier described. 

^rai-* 7. Routine 

If the main routine detects at step 1014 
(Fig ure 18d) that the 100/64-second timer has timed 
Ht^ne program branches to the Operate 2 routine, 
out, the progi operate 2 routine functxons 

desert apPl^r Prog^T ZJX : variety 
Tfuncttons snch as responding to SPU *ey presses^ 
L implementing the reguested operation (e.g. chan 
£ Section pay-per-view, parental control >. ~ti 

or non-flashing) and deactivating the SW order 
event LED. clearing the STO seven-segment oasplay. 
rrlHata (e.g.. P^am or channel information, 

" - "oPer^ ^operates as follows. 

hS, tVdevIce "on each of up to 6 different drops 
U " ^iateTwitt the ecu. in one embodiment, the 
^iTtTe nafe. entries ,0-03,. although in the 
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described embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU. The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and^ so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time table 
counter (J). The routine then advances to step 1061, 
where the I pointer is used to read the I** 1 entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The jump table is a table maintained in the ECU's 
memory which is similar in organization to the time 
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table. However, the jump table entries specify the 
mem ory location in an application program to which 
the program should jump. These values may point to 
the start of an application program, or to a point 
within an application program if the application 
program had previously returned to the mam routine 
prior to completing the application program s task. 
Based upon the entry contained in the jump table, 
the Operate 2 routine then advances to step 1065, 
where the routine jumps to the point in an appli- 
cation program <«APL") specified by the Dump table. 
^ thl application program returns to the Operate 2 
routine, the Operate 2 routine advances to s e ^ 
where the J counter is incremented as earlier described. 
The routine then advances to step 1067 to return to 
the main loop. 

n p«»T-a*.e 3 Routine 

If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has data for 
£ Data Processor, the program branches to the oper- 
ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 Commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPUs 

As shown in Figure 18g, the Operate 3 rou- 
tine at step 1070 first determines what type of mes- 
sage is being sent from the Drop processor. If the 
Jsage is an 01, 03, 05, 07 or 08 command response 
(earlier described), no action is required and the 
operate 3 routine advances to step 1083 to return to 
L ma in routine as earlier described. Although in 
the flow chart of Figure 18g no action is taken in 
response to an 01, 03, 05, 07 or 08 response, it will 
be apparent to those skilled in the art that various 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses. For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact. 

If an 84 Command is detected at step 1070, 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2), 
the error subroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jump table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076. If the status 
response indicates that no key . has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to U 1 H and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "1"; The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event. Otherwise, the program branches to step 1096. 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages)- 
Otherwise, ECUs do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages- 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance'of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU). Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL") byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation. 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ("ADL") speci- 
fies the low-order part of the address, and the second 
byte ("ADH") specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ("CTL" ) byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
("REC CNTL" ) byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Pollin g Protocol 
The first polling method is the so-called 
General Level Request ( U GLR" ) poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC. The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ( W GLRT M ) message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level {"LVL") byte 
contained within the GLRT message. The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte. If the first 
two bits of the CTL byte are "OX", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU's information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP") messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3 . Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW") 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU. 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC" ) message 
sent from the CCC The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19 , 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level. The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL" ) byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL. 



B2 Function 

0 set FIW in ECU off* 

1 Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown to the CCC) has 
priority information to send. Upon receipt of such - 
a priority response, the CCC transmits a series of 
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messages, described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
numeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL ("CTL" ) byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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information, the ECU sets to "1" the corresponding 
bit in the CTL byte* Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte. The message concludes with the usual CRC 
and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUs having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUs in the first group have priority information. 
If the first group includes an ECU (still unknown) 
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having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUs in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort method in the case of 65,536 (2 16 ) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d* 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a. 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
W BSHAH") and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH"). The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSFHL") message- This message is used by 
the CCC to specify a binary sort group address range 
bounded between a low address and a high address. 
The BSPHL message has a SEND CNTL byte equal to 11. 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ( "BSHAL" and "BSHAH"), 
and two bytes specifying the binary sort low address 
("BSLAL 11 and "BSLAH" ) . Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL message specifies only a binary 
sort low group address ( "BSLAL" and "BSLAH"). This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or egual to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message. The BSPH message includes 
a SEND CNTL byte equal to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH" ) . This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel. 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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mission of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
(»GPRV U ). comprising one or two bytes of "11111111". 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECO. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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SOURCE STATEMENT 



712 | 
ROM PAGE NO* 21 • 

0941 2330 713 co«229i call flaah 

714 | 

0943 6509 719 b 

716 | 

0949 3C34 717 eoa210i Id 



0947 3S3E 
0949 3F34 

094B 39S3 
y n©n-"Tlamhing 

0940 81 



vnabla 

036A 3CS0 
09GC 3C 
0360 BB 



71B 
719 
720 | 
721 

722 f 
723 
724 | 

723 | 



and 
■t 



clr 



a, diapiw 
a* CI 110b 
a,diapiw 

spumft, I 
co»220 





726 


I dwlcv input 


control 




727 


1 








726 


1 






094E 3C81 


729 


CO*300t 


Id 


a*data0h 


0S50 3F 


730 




taat 


a, 3 


0SS1 94 


731 




b 


coo3l0 




732 


1 






0352 6309 


733 




b 


cora 




734 


1 






0394 3680 


739 


co«310t 


diclr 


il,h*00 


0996 40 


736 




Id 


a.Ch<0 


0357 3A8C 


737 




out 


A, %O0lC 




738 


1 




■puvtl, 3 


0399 3933 


739 




MTt 




740 


1 






0S3B 3B46 


741 




clr 


%OP06,0 




742 


t 






3B36 


743 




mot 


*oo06,3 




744 


1 






09SF 3640 


743 




• iclr 


ll.h'OO 




746 


f 






0961 6309 


747 




b 


cora 




746 


1 








749 


1 








790 


1 davlci 


■ output control 




731 


t 








792 


1 






0963 3C81 


733 


CO*400S 


Id 


A, dataOh 


0569 9F 


794 




tNt 


a, 3 


0966 6583 


793 




b 


co»411 


disable 












796 


! 






0968 3993 


797 




clr 


•puval, 1 



f Indicator currant 



I indicator currntl 



I port sot 



| Vlf OUtDU 
t kvy board 



798 f 

799 co»410t Id 

760 t**t 

761 b 



a, dataOl 
a,0 

co»420 
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LDC OBJ 



056E 36AA 
0570 47 
©571 3FIC 

0573 13 

0574 366A 
ntrol snabls 

0576 &SD3 

057fi 36AA 
057A 46 
057B 3F1C 
0S7D 13 
0S7E 40 
057F 3ASD 
top 



LINE 

762 | 

763 

764 

765 

766 

767 



PAGE 10 
SOURCE STATEMENT 



diclr 

Id 

st 

xch 

sielr 



766 | 

769 b 

770 | 

771 eo*420t diclr 



772 
773 
774 
775 
776 



Id 
st 

Id 

out 



11, 101010b 

«, £01 lib 
a, sir*) 
a, sir 

il. 101010b 



il, 101010b 
*,r0ii0b 

a, airb 
a, sir 



a, Xopld 



ROM PASE NO. 22 * 



0581 366A 


777 






•iclr 


il, 101010b 


ntrol disabls 


778 


t 








0563 65D9 


779 
780 


1 




b 


cort 


0585 36AA 


7B1 


cosAUi 


diclr 


11, 101010b 


0587 3915 


782 






sst 


spuvsl, 1 


dlsabls 










0569 41 


783 






id 


a,Ch» 1 


0S8A 3F23 


784 






St 


a, flpusk 


058C 3F24 


785 
786 


t 




St 


a, spucp 


056E 2050 


787 
766 


1 




call 


rkcs 


0590 6578 


7BS 
79© 
791 


1 
1 




b 


cos420 




792 


I 


pOM«r 


rslay 


control 




793 


1 










794 


I 








0592 3C80 


795 


CI 


5-500* 


Id 


4, dat a01 


0594 0E 


796 






tsstp 


zf 


0595 9C 


7S7 
796 


I 




b 


co*501 


0596 3B54 


799 
600 


1 




clr 


*Op04, 1 


059B 3932 


801 




mmt 


spusl,3 


ntly on 




( 






0S9A 6509 


802 
603 




b 


cors 


059C 3B14 


604 
605 


• 

co«501 t 


sst 


*OP04, 1 




806 


1 








059E 3372 


807 






clr 


spusl,3 


ntly off 




1 

1 
t 






0SA0 65D9 


606 
609 
B10 
811 




b 


cors 




612. 


1 


clsar 


dsvics 


display 




B13 


1 







| r snots co 



I timsr 2 s 



| r snot s co 



t ksy board 



I powsr rslay on 

| powsr rslay currt 

I powsr rslay off 

I powsr rslay currt 



01 67237 



115 

CP/H TLCS-47 ASSEMBLER V2.S 



PO0E 11 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 






814 


1 






09A2 




813 


eos£08t 


Id 


a, sn* t 


0503 


3F33 


816 




•t 


a, ldatvl 


esAS 


3F37 


At 7 




■st 


a, lOSC 1 1 


«A7 


3F39 


818 




St 


ft, ldSSMl 


03A9 


3F3B 


819 




St 


ft, Idaall 






620 


1 






05AB 


3C36 


821 




Id 


a, ldftt»2 




3827 


622 




or 


s, £01 lib 


03AF 


3F36 


823 




St 


ft, ldfttM2 






82+ 


t 






03B1 


3C3fi 


823 




id 


ft, ldatl2 


03B3 


3837 


826 




or 


*, caiiib 


03B3 


3F38 


827 




St 


a, ld«t!2 






828 


1 






C3B7 


3C3A 


829 




Id 


a, ldftsa2 


03B9 


3827 


830 




or 


«,£0111b 


0SBB 


3F3A 


831 




St 


ft, ld*s«2 






832 


1 






09BD 


3C3C 


833 




Id 


ft, Idas 12 


09BF 


3827 


834 




or 


a,*Olllb 


ROM PA5E NQ.23 


♦ 








esci 


3F3C 


839 




vt 


ft, Idas 12 






836 


f 






03C3 


99 


837 




b 








638 


1 










839 


1 










640 


1 dsvici 


• display control 






841 


1 










842 


t 






09C* 


3C80 


843 


cos700i 


Id 


ft, data01 


03C6 


0E 


844 




tvstp 


rf 


05C7 


92 


849 




b 


cos 701 






846 


1 






05C8 


3C33 


847 




Id 


a, d&solM 


escA 


3823 


846 




or 


a, £001 lb 


09CC 


3P33 


849 




St 


a, displw 






890 


I 






03CE 


2390 


891 


cos703i 


call 


flash 






892 


1 






05D0 


99 


893 




b 


COTS 


OSD1 


99 


894 




b 


cor* 






899 


1 






03D2 


3C33 


896 


ce»701 i 


Id 


a, displw 


09D4 


383C 


897 




«nd 


a, £1 108b 


09D6 


3F33 


896 




St 


a, displw 






899 


t 






03D8 


8E 


860 




b 


cos703 



I display staady 



t display flashing 



I display stsady 



861 i 

662 | 

863 | ntum 

864 | 
869 | 
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PAGE 12 



LOC OBJ LINE SOURCE STATEMENT 



03D9 397* 


666 


cortt 


clr 


mpuvda, 3 


rut« » 












667 


1 






03DB 6433 


668 




b 


Mi4 




669 


1 








670 


1 








871 


1 








672 


1 k»y«can 






873 


1 








674 


f 






03DD 3993 


673 




tMt 


ipuvtl, 1 


03DF A4 


B76 




b 


mm 130 




877 


1 






05E0 3363 


678 




clr 


•puvwl't 2 




679 


1 






03E2 6437 


660 




b 


nalS 




861 


1 






03E4 2190 


682 


ui30i 


call 


k*y* 




863 


1 






05E6 3965 


684 




clr 


•puvrnl, 2 




883 


1 






B3E8 6437 


666 




b 


maiS 




887 


1 








688 




•nd 
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CP/W TLCS-47 ASSEMBLER V2. 2 

PAGE 13 













SYMBOL 


TABLE 












COE190 


931B 




C0E119 


0528 




C0E129 


9327 




COE209 


9334 




C0E219 


03*3 




r.nFf?g9 


9341 




C0E399 


934E 




C0E319 


9534 




COE409 


9363 


• 


COE419 


996A 






9389 




CUE 420 


997B 




C0E399 






COE591 


939C 




C0E&99 


93A2 




C0E799 


93C4 




CQE791 


95D2 




CQE793 


9SCE 






949E 




COEA99 


94A4 




C0EA9I 


94C6 




C0EA92 


94DF 




C0EA93 


94E6 




C0EA19 


94CC 




COEB99 


94ED 




C0EX9 


94F3 


* 


CQW1AD 


9913 




COttmAH 


9913 




cohhal 


9914 




CORE 


93D9 




DATA9H 


9981 




OATA0L 


9980 




DATA1H 


9983 




DATA1L 


9982 


• 


DATA2H 


9983 




0ATA2L 


9984 


• 


DATA3H 


0967 


* 


DATA3L 


9086 


# 


DATA4H 


9989 


• 


DATA4L 


9988 




DATACT 


9299 


* 


DCH 


09FE 


♦ 


DCL 


99FC 


* 


DXSPA 


9932 


* 


DISPH 


9931 




DISPXW 


0034 


# 


DX9PL 


0030* 




OISPLW 


9933 




EIRB 


991C 




FLASH 


9339 


• 


INCOTH 


098C 


• 


INCOTL 


908A 


* 


INCOTM 


998B 


♦ 


KEST 


0022 




KEST9H 


9943 




KEST9L 


9942 


* 


KEST1H 


9949 




KEST1L 


0944 


♦ 


KE5T2H 


9947 


* 


KE5T2L 


99*6 


• 


KEST3M 


9949 


♦ 


KEST3L 


9948 


• 


KEST4H 


994B 


* 


KE5T4L 


994A 


• 


KE5T3H 


994D 


• 


KEST3L 


994C 


* 


KESTBH 


0021 


* 


KE8TBL 


0929 


* 


KEY NO 


9929 


* 


KEYNN 


992A 




KEYOD 


902B 


• 


KEYON 


992C 




KEYS 


9199 


* 


KEYSB 


0230 


• 


KEYSC 


090E 


• 


REYT 


9390 


• 


KEYTB 


99C8 


♦ 


LCICOT 


090D 




LDASL1 


003B 




LDASL2 


093C 




LDASHX 


9939 




LOAsne 


993A 




LDATLl 


9937 




LDATL2 


0938 




LOATH 1 


9939 




L0ATM2 


0936 


* 


LBXSP 


9B99 




LECOTH 


998F 




LECOTL 


998D 




LECOTH 


098E 




LEDD 


9319 




LX0VF1 


0699 


• 


LX0VF2 


9099 


• 


LREKO 


9E90 


• 


LVLFEX 


9C99 




RAI9 


93E5 




HAI99 


9440 




MAZ1 


9440 




HAX2 


9469 


# 


HA 120 


0439 




HO 1 3 


990D 




HA 1 39 


93E4 




MAI4 


9433 




HA IS 


0437 




HAI61 


9469 




HAJ62 


9463 


♦ 


MAIN 


93E9 


♦ 


□VERBA 


0072 


* 


OVEREH 


9971 


• 


OVER2L 


9970 


* 


0VERA1 


9912 




0VERM1 


9911 


* 


0VERL1 


9019 


• 


PAR ITT 


090C 


» 


PARITY 


9908' 


* 


RDS909 


0515 


• 


READC 


9928 


• 


READN 


0027 


* 


REMD0 


0060 


• 


READ I 


0961 


♦ 


REHD2 


9962 


• 


REHD3 


0963 


• 


REMD4 


0964 


• 


REND3 


0969 


« 


REMD6 


9966 


• 


REWD7 


0967 


• 


REMQA 


006A 


• 


REMOH 


0069 


« 


REKOL 


9968 




RKCE 


9930 


• 


RNH 


096B 


• 


RML 


9060 


* 


RNH 


906C 




RURPCH 


90CA 


• 


RURPCL 


99C8 


• 


RWRPCM 


09C9 




SERVRC 


999F 




SPUCP 


0024 




SPU8H 


9903 




SPUSK 


0923 




SPUSL 


9992 


• 


SPUTT 


9918 




SPUVDH 


9994 


• 


SPUVSH 


9999 




SPUVSL 


9999 




SPUVUH 


0001 




SPU 


90FF 


• 


SPWB 


99C7 


• 


TABLE 


9999 


• 


TIMR2H 


99FA 


• 


TXMR2L. 


09F6 


♦ 


TIHR2H 


995=9 




TIMRHN 


99F6 


• 


TIMRHO 


001B 




TIHRLN 


99F4 


* 


TXHRLO 


9919 




TIMRMN 


99F9 


• 


TlMRnO 


001A 


• 


VLFC 


909A 


• 


VLFEC 


0916 


* 


VLFRB 


9999 


• 


VLFTB 


0008 


* 


VLFTH 


0907 


* 


VLFTL 


0996 


* 


VLFXA 


£833 


• 


VLFXH 


9931 


• 


VLFXL 


9930 


* 


UARPCL 


99C4 


* 


UARPCM 


90C9 


• 


URITEH 


0026 


» 


URXTEN 


0923 









DEFINED 



171 USER SYMBOL CS> 
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LDC OBJ 



LINE 



1 I- 

e i 
3 i 
* i 

9 | 

6 I 

7 ? 

a i 

9 r 



PftSE 1 
SOURCE STATEMENT 



7. 1983. 



liov?l* m* VI. 0 

(TWP4740P) 
vlf coowunlcatlon . rout in* 



•nolist 



•list 



296 1 1 



ROM PAGE MQ. 0 

me 

0010 

0010 66B2 

0012 eerc 

0014 6719 
eoi& 673E 
0018 6704 
001A 67E£ 
001C 67FA 
001E 6S34 
0020 6838 
0022 6841 
0824 6871 
0226 687F 
0028 6865 

002A 68C2 



297 
298 
299 
300 
301 
302 
303 
304 
30S 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
323 
326 
327 



erg 

b 
b 
b 
b 
b 
b 
b 
b 

b * 
b 
b 
b 

- b 



111 



M010 

rO 

mi 

rca 

T-e* 

rep 

tra 

rcstn 

r»td 

rcstab 

rdd 

rdp 

tdaek 

rdaat 

t0 



routine tabla 

■tart bit datact 
■1 bit datatrt 
addrtti dataet 
eo«B>nd datvet 
parity in 
Uck f or * nack' 
stop bit in 
daray to rcstab 
•top bit in 
data in 
parity in 
* aek f or • nack' 



t transmit 
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CP/M TLCS-47 ASSEMBLER V2.2 



POSE 



LOC 


OBJ 


LINE 


SOURCE STPTEHENT 






992C 


68EB 


330 


b tdl 


t 


data out 






331 


t 






992E 


68F1 


332 


b tnl 


r 


dstaet 






333 


1 






0930 


6999 


334 


b rdaary 


t 


daay to rc* 






339 


1 






9932 


6912 


336 


b tdo 


i 


data out 






337 


I 






9034 


6939 


338 


b tp 


t 


parity out 






339 


t 






9036 


693E 


340 


b tlci 


t 


'lcl* bit out 






341 


1 






9838 


6944 


348 


b rtaefc 


i 


rscsiva v aek* 






343 


1 






993A 


6983 


344 


b tst 


i 


out 'stop* 






349 


t 






993C 


6989 


346 


b rst 


i 


rscsiv* 'stop' 






347 


1 










348 


if tt it tt ituttt miiitiiitm iMMitnnt 








349 


t 







RON POSE NO. 
9699 



9699 3896 
9692 3F12 
9694 2919 



9696 3C1B 
9698 3FF6 
960A 3C1A 
969C 3FF5 
969E 3C19 
9619 3FF4 



9612 3989 
9614 89 



24 



org h*609 



roglstsr push 



tiMfl. start 



id 
st 
Id 
at 
id 

St 



a, t isrho 
a« t lamn 

a« tianm 
a, tiarrlo 
a,ti«rln 



al 



9619 39D9 
9617 A3 



It 



9618 3BC9 



399 
391 | 

I — 
t 

394 |« : 

399 s*t %op96,9 

336 iovf 1 1 «t a* ovsral 

397 wen hi, ovarii 

338 I— 
399 | 
369 | — 
361 
362 
363 
364 
369 
366 

367 ! — 

368 | 

369 t 
379 | — 
371 
372 



373 | 

374 t~ 
373 | 

376 | 

377 |- 
378 
379 

380 t 

381 



cnvck aodt 

( 



tost 

b 



spuvsh, 0 

Vlf001 



ena 



( transact or not > 



tostp souvsh, 1 
b vlf0io 



tarStD «1p99,9 



rout Ins for tbnorn 
mod 



rout Ins for transm 



f 

t 
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CP/m TlXS-47 ASSEMBLER V2.2 
LINE 



LOG OBJ 
061A 92 
9&1B 3379 

e&iD ao 

061E 2F1B 
0620 3939 
AD 



1* 



0623 39B6 
0629 AB 

0626 2F1C 

0686 3B76 

062A AO 

0626 3B36 



062D 3CFF 
062F 3FC7 

0631 40 

0632 3FFF 

0634 2A 



0635 39D4 
ntlng ? 

0637 6647 

0639 39E4 
0&3B 6634 

0630 39P1 
063P AE 



362 

383 | 

384 clr 
383 b 

386 | 

387 vlflO®! add 

388 sat 

389 b 

390 | 

391 | — 

392 | 



SOURCE STATEMENT 



vlfrb t 3 
vlfsnae 

parity, «h»l 
vlfrb,3 

vifEea 



data out 



( vlfBlB > 



393 
396 
397 
398 
399 

400 



406 % 
407 
408 
409 
410 
411 
412 . 
413 
414 % 
419 1 

416 | 

417 % 

418 | — 

419 vlf 0011 ttftp 

b 



rout in* for abnormal woda 



420 
421 f 
422 
423 
424 t 
429 
426 
427 | 



tastp 
b 

tMtp 



RDM PASS NO- 23 

0640 3904 

0642 40 

0643 3A8C 
0643 66A0 



428 vlf00St 
429 

430 

431 
43S | 

433 i 



Id 
out 
b 



apuvdm, 1 

vlf 002 

vpuvdm, 2 
vlf0Q3 

VpUVUMt 3 

vifB04 



mpuvdra, 0 
a,«h»0 

,*oolc 



vlf 300 
12C0 bit counted 



tdata -* V 
to warp 

parity countar inc 
to warp 



vlfoiei 


taat 


vlftb,e 






b 


viren , 




I 


add 


paritt,«h*l 


1 parity count 


l 


clr 


*op&6,3 


% vlf output data » 




b 


vlf 200 


t to warp 


« 

vXfeiit 
t 


SWt 


*©D06«3 


1 vlf output data • 


i 

! 


warp 


rout in* ( vlf200 ) 




1 

vlf 200 t 


Id 


. a, spw 




1 


St 


4, spwb 




Id 


a,£h'a 


1 sow changing 




St 





1200 bit tint* cou 

branch on * yas* 

10«*c couting ? 
branch on * yas* 



framing 
branch on • y**» 



I cry anabla on 

I tlwar stoo 

% to rat urn rout in* 



121 



01 67237 



CP/H TLCS-47 ASSEMBLER V2, 2 



LOC OBJ 



LINE 



PAGE 

SOURCE STATEMENT 



0647 393* 
ounting* 
0649 3941 

at** 

064B 3991 

s data* 

0640 3921 
on 

064F 3900 
0691 3990 

0633 60 



439 

436 
437 

436 
439 



vlf002t clr 
clr 

I 

clr 



441 
442 
443 



Mt 

elr 



449 

446 
447 



spuvdw, 1 
spuvtm, 0 

SpUVUJS, 1 

tpuvtw, 2 

spuvsn, 0 
■puvth, 1 

vl 



10* 



count ad 



0694 






Vl TW*>I 


MX 


S0UVUJB« 3 


0696 


3964 


490 




clr 


spuvdM, 2 


ting* 
















491 


1 






0696 


3C23 


432 




Id 


a, spuik 


069A 


3F24 


493 




st 


a, spucp 






494 


1 






0&9C 


2090 


489 




call 


rkee 






496 


1 






069E 


4F 


437 




Id 


a<*h*f 


065F 


3PF6 


438 




•t 


a. t ierttn 


0661 


47 


439 




Id 


*««h*7 


0662 


3FPT9 


460 




»t 


a, X i»mn 


0664 


4C 


461 




Id 


a, th % e 


0665 


3FF4 


462 




•t 


a, tier In 






463 


1 






0667 


44 


464 




id 


a,£h*4 


0666 


3A6C 


469 




out 


a^ %oolc 


ng 
















466 


1 






066A 


3979 


467 
466 




elr 


spuvsl, 3 


066C 


66AD 


469 


1 


b 


vlf300 






470 


1 










471 


1 


f raving 


error bit on 


066E 


3C16 


472 


vlf004l 


Id 


a, mputt 


0670 


D0 


473 




cwpr 


«,Ch*0 


0671 


&6A3 


474 




b 


V10040 






479 


1 






0673 


3C33 


476 




Id 


a, rrane 


0673 


OF 


477 




cttor 


a,*h»* 


0676 


6669 


476 




b 


V 10060 






479 


1 






0676 


3BS0 


460 




tut 


*ip00,0 


067A 


6696 


461 




b 


V 10050 






+62 


1 






067C 


40 


463 




Id 


a,£h*0 


067D 


3F93 


464 




St 


a, free* 






469 


1 






067F 


4F 


+66 




id 


a,£h*f 



I clMr '1200 bit c 

t cleer * previous 
I command needs d 

I clear * previous 
I command require 



inhibit* 



I sat normal node 

t set receive taode 

I branch on 

I 'set cry enable 



I set framing error 
I clear * 10sec coun 



I libit timer setti 

I l*st intr. enable 
1 to return routine 
-t 
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PABE 



LOC OBJ 


LINE SOURCE 


STATEMENT 


0S80 3FF& 


487 


st 


a,tiflR*hn 


0682 47 


488 


Id 


A,Ch«7 


0663 3FF3 


489 


st 




0685 4C 


490 


Id 




0686 3FF4 


491 


mt 


*, tiorrln 




492 1 






0688 AO 


493 


b 


vlf3O0 










0689 3BB0 


AOS v 1 CUBES 1 


t»«t 


%ip00,0 


0&8B 98 


496 


b 


v 10039 










0&8C 3971 ' 


498 


clr 


spuvun, 3 1 


ror* 

068E 3921 


499 


sst 


spuvum, 2 


bit' 








0690 3931 


500 


clr 


•pUVUB| 1 












901 | 






*r B 










3VC | 


clr 


■puvun* 0 


osmand 










■set* t 






0692 3990 


904 


clr 


spuvsh, 1 


0694 3908 


S0S 


so* 


spuvsh, 0 




_ 

3wb | 






0696 6640 


S07 


b 


vlf 003 




■OkA . 






0698 4F 


3V7 V i, Ww V • 


Id 




0699 3FF6 


310 




a, t inrrhn 


0&9B j-^a 


31 1 




a, t iwrtm 




312 1 






0690 3FS3 


313 


•X 


s,fran« 










069F 4A 


313 


Id 




0&A0 3FF4 


316 


st 


A, timrln 




317 | 






0&A2 AD 


318 


b 


vlf300 




319 | 






06A3 40 


920 v 10040t 


Id 


A**h*0 


0&AA 3F18 


• 321 


st 


A,*pUtt 




522 t 






0&A6 3BC0 


323 


tsstp 


%ip00,<0 


06A8 AD 


324 


b 


vlf300 




523 | 






0&A9 AF 


526 


Id 


A, *h» f 


0&AA 3F53 


327 


st 


a, f rut 




328 1 






06AC 93 


529 


b 


V 10030 




330 f 








331 | 








532 | 


rstur 


n routine < vlf3O0 > 




333 f 






0&AD 3C12 


534 vlf300i 


ld 


a, ovsrsl 


06AF 2910 


535 


KCtl 


hi, ovsrll 




336 | 






06B1 2B 


537 


rvti 






538 | 








539 | 








540 | 


R0 rout Ins 



I clssr f frsraino tr 

I set * comaiAnd inhi 

I clssr 'prtviout c 

1 rvquirtt «n Answ 

I ci»*r 'previous c 

I nssds dsts* 

f sst rscslvs mods 

t sat norms! mods 

f to. **«t cry snsol 



* 
t 

t pop rsQistsr 
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CP/* TUCS-47 ASSEMBLER VS. 2 

P48E 



UOC OBJ 



06B2 3BC8 
0684 66C2 



06B6 3939 

06B8 3961 
hibit» 

068A 3944 

t 

06BC 3B36 



06BE CI 



ROT POSE NO. 27 



LIME 

941 
942 
943 
944 
949 



947 
544 
949 



SOURCE STATEMENT 

( in start bit > 



•t«r-t bit 

tntp *ip00,0 
b 



993 
394 



•ft »puvsl,3 
clr tpuvua, 2 

clr spuvda, 0 

tti «ope6,3 

no*t intr. 



06C0 


41 


961 


timo 










962 
963 






964 


06C1 


2A 


969 






966 
967 






966 


06C2 


3934 


969 


OGC4 


89 


970 






971 


06C9 


40 


972 


06C6 


3ftflC 


973 






974 


©&ca 


ai 


979 






976 


eec9 


3940 


977 






976 


^BCB 


3994 


979 


06CD 


AA 


960 
981 


•nablo 1 


i 








982 






563 






984 






969 


06CE 


3CSC 


986 


06D0 


3PF6 


967 


0&D2 


3CBB 


986 


06D4 


3FF9 


989 


06D6 


3C8A 


990 


06D6 


3FF4 


991 






992 



Id 
Id 



Id 

i 

i— — 
t 

t 

t- 
t 

r00000l t ftt 

b 



h 9 Ch*i 
l,Ch*8 



a«£h' 1 



•tart bit net found 



spuvds, 0 
rO1099 

a,«n'0 
a, ftoplc 



Id 
out 



r0i090t elr 
tnt 
b 



spuvsh, 0 
•puvdo, 1 
rOlllO 



t 
I 

I 1209 bit counting 
I 

r01100i Id *, incoth 

mt a, t iBrnn 

Id a* incotm 

•t a, t iirm 

Id a, ineotl 

•t a, tl*rln 



t 
-I 

I 

t it 



mm not * start 



I oKtvmal intr. 

Inhibit 

I cImt * command in 



t elmmr 'cry anaolo 
I port sot 
-I 

f to Roi rout in* 
I n»nt intr. 1 bit 



I cry snabls ? 

t timorl stop 

I to rm na rp 

I to abnormal nodv 

I must detect 'cry 
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CP/N TLCS-47 ASSEMBLER V2.2 



PAGE 



LDC OBJ 


LINE SOURCE 


STATEMENT 


06DA 46 


393 


id 


m Chi A 


06DB 3A6C 


394 


out 


a* Voplc 




S9S i 






OSDD 3B36 


396 


Ht 


-* ^ 




397 | 








396 | rtturn 






599 | 






06DF 3CC7 


&eo renin 


Id 




06E1 3FFF 


&ei 


St 


••»p* 




&C2 | 






06E3 3C12 


&C3 


Id 


a, ovarii 


06E3 2910 


&04 


KCh 


hi, ovsrll 




603 | 






06E7 3B46 


606 


elr 


%op06,e 




&07 i 






esEg SB 


608 


rstl 






609 f 






fc&EQ 3C8C 


610 rOlllOt 


Id 


a, lncoth 


06EC 3FF6 


611 


St 


*,tivrftn 


06EE 3C8B 


612 


Id 


' a, incota 




613 


St 


a, tlsr-sn 


B&F2 3C8A 


614 


Id 


a, lncotl 


06F4 3FF4 


613 


St 


a,ti«rln 




616 | 






0&F6 44 


617 


Id 


*,«h»4 


06F7 3A8C 


618 


out 


a, *oplc 




619 | 






06F9 3B36 


&ao 


Mt 


*opO&,3 




621 | 






06FB 9F 


622 


b 


rOllll 




633 I 








62* nut m tu mm tn Minim* mi in tin 




623 m 1 1 m m m m m m m m m m i m i ii 




* 626 | 








627 | 




. 1 




626 | 


Rat rout ins I 




629 | 




< in mi bit ) 1 




630 | 




j 




631 | 








632 | 






06FC 39F9 


633 mil 


tsstp 


vlfrb, 3 « 


06FE 67BF 


634 


b 


raiOOO 1 




633 | 








636 | 


» ' command' fro« ECU " t 




637 | 






ROM PASE NO. 28 






0700 CI 


638 


Id 


h,£h'l 1 


0701 E4 


639 


Id 


l,Ch»4 1 




640 | 






0702 40 


641 


Id 


a,<h»0 


0703 3F16 


642 


St 


a,vlfse 1 



'data* from ECU 



Cl»«r 

0705 3941 



643 | 
644 



elr 



spuvua, 0 



' | * prsvious command 
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PBGC 



LOC 


OBJ 


LINE 






645 


0707 


3991 


646 


*ar« 




647 






646 
649 








0709 


SD0B 


691 


070B 


2000 


692 






D3J 


lar 
















•33 






696 


MAM 


♦I 


697 


lata 










690 






699 


07OE 


8A 


660 

661 






662 






663 


07 OP 


3961 


664 

669 


071 1 


99 


666 






667 


0712 


C3 


666 


0713 


E2 


669 






670 


071 A 


69 


671 






672 






673 






674 


0719 


CI 


679 


0716 


EC 


676 






677 


0717 


43 


676 


L»a 










679 


0718 


0E 


660 






661 






662 






663 






664 






669 






666 






687 






666 






689 


0719 


2F10 


690 






691 


0718 


2E3A 


692 


0710 


B4 


693 






694 






699 






696 


071E 


3C09 


697 


0730 


07 


698 


0721 


3637 


699 



SOURCE STOTEWENT 

clr spuvum, 1 

- parity * VLF count ar 
ClMr 



Id 



rent intr. 
a,cn*i 



naada data' 

9 previous comoAnd 
rwQuli-** an ant 



parity count ar 
* VLF count ar cl 



I rmnt lntr. lbit t 
-I 

t ra-warp 



taat 


souvua, 0 






b 


rwi0O3 


1 


not naad data 


Id 


h,«n*2 






Id 




1 


to Rdd rout in* 


b 


raiOOl 


1 


to parity elaar- 


net 


naad »data» 


t 




Id 


h,*h* 1 






Id 


l,£h"a 


1 


to Ratd routina 


Id 


a,«h»3 


\ 


na«t intr. 9bit 


b 


raiOOS 


I 


to rm iiarp 



tun I int nut i tit tut tt 1 1 ii 1 1 tut ii 

lltlllllttttlllltlllltlttlllttltltllt 



and raealva 



add 

ci 
b 



id 
and 



vifc,«h»l 

vlfe, Ch*3 
rc«00O 

addraaa ehaek 

a, vlfrb 
a 

a,Ch*7 



vlf counttr 

incr«ui»nt 



vlfc <> 3 
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PASS 



LOC OBJ 

0723 3F13 

0723 3P20 
0737 07 
07EB 07 
0729 3833 
072B 3802 

0720 3C13 
072F Bfl 



0730 CI 

0731 E6 



0732 41 



0733 2ft 



0734 3C09 

0735 07 
0737 3F09 

0739 62 
tmm 



0730 CI 
Q73B EE 

073C 42 
073D B3 



LIKE 

700 

701 % 

702 

703 

704 

703 

706 

707 i 

708 

709 

710 | 

711 |- 

712 | 

713 i 
714 
715 
716 t 



SOURCE STATEMENT 



mt 



%lpOO,a 



a,£h'3 
a, £h»2 



b 



rcaOOl 



I address in 

I mpu address 

I addrni cneek tiQ 



next in*r. 



Addrttt 
nttehad 



Id 
Id 



717 rca0O2t Id 



718 | 

719 | 

720 | 



721 rea003i 

722 1 

723 | 

724 | 

723 rcaOOO« 

725 
727 
728 t 
729 



730 | 

731 | 

732 | 

733 | 



Id 



•t 



h, *h»l 
l f *h»6 

a»*h»i 



rp 



shirt 

a, vlfrb 
a, vlfrb 
reaOOS 



I to Rgf routine 
I next intr. lbit t 



I rt-*«rp 

-I 

t shift 

I next intr. lbit t 



073E 2F1A 



734 rcaOOls 

733 

736 | 

737 

738 | 

739 | 
740 
741 
742 
743 
744 | 
743 | 

746 | 

747 | 

748 I 

749 f 

730 | 

731 | 

732 reft 

733 | 



Id 
Id 

Id 



next lntr. address 
aims utehtd 

h, «h»'i 

l,*h»e * 



a*Ch»2 
rca003 



I to Rstd 

I next intr. 
6 bit time 



b rca003 I rw-~*rp 

lummuunnmuiuHimnunnM 
uiiiiuHmtuuiittimimiinnuM? 

! 1 



Rcf routine 

( in 



command r«ctivt 



add 



data set 

vlfe t Ch» 1 



V\_F counter 
incrimvnt 
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CP/M TLCS-47 ASSEMBLER VS. 8 



PAGE 



10 



LOC OBJ LINE 
ROM PAGE NO. 29 



0740 2ETA 

0742 0E 

0743 8F 



SOURCE STATEMENT 



0744 BE0A 

0746 BE 

0747 94 



074S 3C09 
074A 07 
074B 3F09 



0740 41 

lM 



074E 2A 



074F 3C09 
0731 3F14 

0753 BD 



0734 3C09 

0736 07 

0737 07 

0738 07 

0739 3831 
073B 3823 
0730 3F13 



073F 3FFD 
0761 3C14 
0763 3FFC 
0763 4F 
0766 3KFE 

0768 33 

0769 3P23 
076B 3S 
076C 3F27 

076E 00 
076* 0E 




I branch on 



hi 

I branch on 

rMd function 

1 
I 

I data itt 

-t 

I rtmnt intr. lbit t 



irp 



? to n»*t intr. 
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CP/M TLCS-47 ASSEMBLER V2.2 



11 



LDC OBJ LINE 
0770 BC 



0771 3901 
and nssd data 

©773 40 
©774 3F28 



0776 3B76 

0776 CI 
0779 EB 

077« 40 
077B BE 



077C 3C25 
077E DO 
077F OS 

RDM PAGE NO. 30 



SOURCE STATEMENT 



897 




b 


rcf 100 


aea 


1 






809 


I rwarf c 


i or wi and 




810 


1 






811 




Mt 


«pUVUM t O 


BIB 


1 






813 




Id 


a,Ch'0 


814 




St 


a, rsadc 


819 


1 






816 


1 


out 


•mark' « 


817 


1 




rmxt addrsss 


818 


1 






819 


rcfOOSt 


clr 


*opO&, 3 


820 


1 






azi 




Id 


h,£n»l 


622 




Id 


l t Sh'8 


823 


1 






884 




Id 


a,£h*0 


B23 


l 






826 


! 






627 




b 


ref 006 


62B 


* 






629 


* 


writ* cosmand 7 


B30 


t 






831 


reflOOl 


Id 


a« •*r*it*»n 


832 




esjpr 


a,£h'0 


833 




ttitp 


if 



078O 6776 


834 




b 


refOOS 




835 


1 








836 


1 


writ» coantand 




837 


1 






07B2 OF 


636 




ctnpr 


a,*h*f 


0783 OS 


839 




ttitp 


xf 


0784 BS 


840 




to 


rcf 110 




841 


1 






0783 3914 


842 




sat 


spuvds* 1 


id rsQUirs 












843 


1 






07B7 2D1D 


844 




mt 


th»l f lcieot 




B45 


t 






0789 Dl 


846 


cmpi* 


a, S8901b 


078P 98 


847 




b 


rcf 120 




846 


! 








649 


1 








650 


1 i 


••ad sou status command 




851 


t 






078B 41 


852 




Id 


a,*h* 1 


078C 3F24 


853 




St 


a, spucp 




654 


t 






078E 3COE 


653 




Id 


a* spusl 


079O 3FC6 


836 




St 


a,vlftl 


0792 3C03 


857 




Id 


a, »ou«n 


0794 3F07 


658 




St 


a. vifth 



I nMd not- rs«ding 
t sat previous eomm 
t rsading count sr s 
"I 

I out 'mark* 

I to Rep rout ins* 

. | rmnt Intr. 1/2 
bit tims 

I to rm »t p routm 



I to Rep rout ins 



I - conditional poll 
t sst prsvious eomm 



t » rsad dsvic* data 
cotBuiand 
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CP/M TLCS-47 ASSEMBLER V2.2 

PAGE 12 

LDC OBJ LINE SOURCE STATEMENT 

899 | 

0796 6776 660 b ref 90S 

661 | 

662 | 

863 | road diviet data eowiwl 

864 | 

669 | 

0798 3C42 866 ref 1201 Id a, hMtQl 

0790 3F06 867 st a«vlftl 

079C 3C43 868 Id a, kastOh 

079E 3F07 869 st a, vlfth 

670 | 

07A0 3C23 671 id a, mpusk 

07A2 0E 878 ttitp zf 

07A3 AE 873 b ref 121 

674 t 

07A4 &24 879 st a,*oucp 

07A6 40 ©76 Id a,£n»0 

07tt7 3F17 87T st a,»puff 

676 | 

07A9 44 079 ref 122s Id a,£h*4 

07AA 3F26 680 st a, *ritoh 

681 | 

07AC 6776 682 b 

883 | 

07OE 08 884 ref 121 1 lne 

«7AF 005 st 

07D1 4P 066 Id a,*h»f 

07B2 3F17 667 st a«souff % no key ftrok* 

608 | 

07B4 A9 689 b ref 122 

890 | 

691 i conditional poll 

692 | 

4, k*st01 
a, viftl 
4, ktttQh 

a.vlfth | data in 

*«£h»l 
a, lei cot 



a* spucp 

*op06 t 3 

souvdm, 1 

a, vpusk 
zf 

refill 
a«£h*0 



07B9 3C42 


893 


ref 1101 


Id 


07B7 3F06 


894 




st 


07B9 3C43 


899 




Id 


076B 3F07 


696 




st 




897 


1 




0TBD 41 


698 




id 


07BE 3F00 


699 




st 


ROM PA8E NO, 31 








07C0 3F24 


900 




st 




901 


1 




07C2 3B76 


902 




clr 




903 


t 




07C4 3914 


904 


1 


s«t 


07C6 3C23 


909 
906 


Id 


07C8 0£ 


907 




tostp 


07C9 BF 


908 




b 




909 


t 




07CO 40 


910 




Id 
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13 



uoc obj 

07CS 3F17 
07CD 6776 

07CF 4F 
07D0 3F17 
0702 6776 



0704 39CB 
07D6 A9 

07D7 3C23 
07D9 DF 
07DA AX 
ell 

07DB 2E0F 
©7DD Al 

07DE 3954 



07EO A9 
07E1 3940 

07E3 3910 



07E9 CI 
07E6 EA 

07E7 40 



07E8 an 



07E9 3921 
bit* 

07EB 3908 
07ED 
07EX> A3 



LINE 
911 

912 

913 1 

914 refill I 
919 

916 
917 | 
91B | 

919 | 

920 | 

921 l 

922 I 

923 | 

924 rep i 
929 

926 | 
927 
928 
929 

930 i 
931 
932 
933 | 
934 



SOURCE STATEMENT 



st 

b 

Id 
•t 
b 



a, »puf f 

rc1*009 

a, spu/f 
rcf00S 



$ no kaystroka 



Rep rout in* 



( comsand raad > t 



ttftp 

b 

Id 

eta pr 
b 



b 

elr 



parity, 0 
rcp000 

a, writan 
a, £h»f 
rcol00 



ssrvrc, £h' 0 

rep 100 

apuvdn, 1 



939 1 

936 b 

937 | 

938 re pi 00 i clr 

939 l 

940 | 

941 | 

942 rcp003t sat 

943 I 



944 | 

949 | 

946 rcp004i Id 

947 Id 

948 | 

949 Id 



990 | 

991 |- 

992 | 
993 



virtft T 0 

■oda cbangs 

tpuvth, 1 

naxt lntr. 

h,£h*l 
i t *h'a 

a,£n'0 



rst 



95* I 
953 I 
956 | 



957 rcp000t sat 



parity 

■puvun, 2 



I parity srror 

I not conditional p 

I data In 

I claar previous co 
bit 



I sand ♦aek* 



t cnangs mods 

to * transmit* 



t to Tra rout ins 
I naxt lntr. 1/2 bt 
tima 



I »*t ' command infti 



958 | 

959 sat vlftb,0 . I sand •nack» 
960 

9S1 b rcp003 I 

962 t 

963 | 

964 1 1 1 1 1 m 1 1 1 1 1 1 1 1 1 1 1 Ml It I III 1 1 1 1 1 1 1 1 1 1 lit 
9S3 MilMlltllUMUIMIIIMimilMMIII III 
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14 



LDC OBJ 



LINE 



SOURCE STATEMENT 



97EE 3999 

07P0 39E1 
87F9 B7 



87F3 CI 
07F4 EC 

87F3 49 



07F6 20 



87F7 C2 
97F8 69 

87P9 BS 




elr 



■tods ehang* 
•puvsh, 1 



979 t 



ttttp mpuvuMf Z 
to tra0~ 



1 mod* chang* 

to r«c»iva mod* 

I branch on 

* command inhibit 



9T9 |— 

998 | 
961 
99a 

993 | 

994 tra001t 

999 | 

996 f 

997 i 

995 t 
999 
999 | 
991 | 
999 | 

993 f 

994 tr*000t 
999 



Id 
Id 



rmwt intr. 



Id 



Id 
Id 



a,£n>3 



>rp 



wnt intr. 

in parity 

h.th'8 
l f th»0 

tra001 



I to Rcstn rout in* 

I n»Kt intr, 

bit tin* 



to Rcstab routine 



997 b 
999 i 

999 It tttttllll lilt Mill Mttlf III II II till lit! 
1999 Ml U 1 1 H 11 HMIMI I Mill MMf U fit I Ml M 
1991 | 

I 1 

I Rcatn rout in* 9 



87FA 39B9 
97FC 9929 



B7FE 3C27 

nam pose no. 



09 
9991 9E 
9999 97 



1983 
1883 
1884 | 
1889 | 
1086 | 
1887 ri 
1888 
1889 | 
1019 | 
1911 t 
1019 



1013 
1814 
1019 
1816 | 



itm 



twwt 

b 



vlfrb,3 
rc*tn0 



( framing trror 



r«*d ? 



Id 



t**tp 

b 



a, €8008 b 
rwtnl 



I branch on 

r*ad c On man 



1017 *r**d or writ* 



■and 
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CP/W TUCS-47 ASSEMBLE* V2. 2 



PABE 



13 



loc obj 

0883 3940 



0803 391* 
on 

eaa7 4e 

0808 3FF6 

oeeA 4C 

080B 3FF3 

e&eo 4F 

080E 3FF4 

oaio 48 

0811 3A8G 



0813 3979 



0815 66DF 

9817 3C23 
0819 DO 
081 A Bl 



081B 394« 
08 ID 3934 
08 IF 93 

ease 39*e 

0822 3931 

0824 4F 

0825 3F53 
0827 3FF6 

0829 3FF3 

082B 4A 
082C 3FF4 

0B2E 3B36 

0830 93 



LINE 

1018 | 

1019 rei 

1020 | 

1021 |- 

1022 t 

1023 rcmtn2t wt 



1024 
1023 
1028 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1840 
1041 
1042 
1043 
1044 
1043 
1048 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1063 
1066 
1067 
1068 
1069 
1070 
1071 
1072 



SOURCE STATEMENT 



elr 


■puvthi 0 


— 1200 


bit tiMi 


Mt 


spuvdn* 1 


Id 


a, £h'2 


mt 


a, t iwrnn 


Id 


a,£h'c 


st 


if t luii" ton 


Id 


a,£h«f 


•t 


a, t iarrln 


Id 


a*£h'B 


out 


a,%oplc 



t to abnormal mod* 
-I 

t '1200 bit tio.r * 



■ Mt 



I 

I 

f 

rc*tn3i clr 
I 

I *i 

I 

b 

I 

r cm tnl i Id 

ctopir 
b 

I 
I 

I coviAnd sndvd 
I 

clr 

I 



1 intr. anabla 

»puvsl,3 

it urn 

rCllll 

a^writam 
A, C00O0b 

rc»tn7 



I 

I 

1 

rcstvtOi clr 
f 



Id 
mt 
st 

St 

Id 
st 

Mt 

b 



tpuvtn, 0 
spuvda, 3 
rcstn3 
axaing 

•puvin, e 

spuvuxt, 3 
a,*h»r 



t branch on 

nrit* command 



I to abnormal rood* 
I ' coamand axacuta 
t to nturn 
"I 

I to abnormal mooi 
I franing orror 



a, timrhn 
a, tinrtm 

a, £h'a 

a, tiwrln 

*©p06, 3 ' 
rcstn3 



t to rttum 
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CP/n TLC3-47 ASSEMBLER V2. 2 



PAGE 



16 



LOC OBJ 



LINE 



SOURCE STATEMENT 



0831 3910 
0833 S3 



0834 ce 

0633 EC 
0836 49 



0837 2A 



0838 39B9 
083A A0 

0838 3940 

0B3D 3975 
abla 

083P 46DF 



1073 t 

1074 rcatn7i **t tpuwh, 1 
1073 b rc«tn6 

1076 | 

1077 Mil 1 1 1 1 It II If I II If III III It MIMI MM lit I 

1078 M M M I M M M M M M M M M M M M M M M M M 
I 

, , 

I Ratd C damy routina ) | 

f 1 

I 



t to transmit noda 




rmnt lntr. 

h,Ch'2 
l 9 £h'0 

a,Ch»9 



t to Restab 

I rmxt intr. 
11 bit tin 



1099 
1096 
1097 
1098 
1099 
1100 
1101 
1108 
1103 
1104 I 
1109 | 

1106 reatabt tnt 

1107 b 

1108 f 

1109 rcvtalt clr 

1110 | 

1111 clr 



M M M M I M M M M M M M M M M M M M M M M 
MMMMMMM MMM MMMMIMM MM MM 
I 

I I 
t Restab | 

I ■ ■ t 

I 
I 

— enack step bit — — »i 



1118 i 
1113 
1114 | 

1119 t 

1116 f 

1117 1 

1118 | 

1119 i 

1120 | 



vlfrb,3 
rcstn0 

spuvsh, 0 

spuvsl,3 

r01111 



I framing ir r o r 

f to AOnomal mod* 
t ant arna 1 i nt r . an 



I return 



Rdd 



( data rscsiv* ) 



ROM PAGE NO. 33 • 



0841 

0843 06 

0844 98 



1181 rdd i 
1122 
1183 
1124 | 



tasto 

b 



vlfc 9 £h'3 
tf 

rdd000 



I data 1 aat 
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CP/W TLCS-A7 ASSEMBLER V2* 2 



POSE 



17 



LDC OBJ 

0845 2E7A 
0847 A8 



LINE 



SOURCE 3TRTCWENT 



0848 
084A 
084B 
©84D 
084E 
©84F 
0851 



3C2B 

es 

3821 

31 

C8 

3C09 

OF 



0858 3B76 



©854 C2 
0855 E4 

OB56 40 



0857 2fl 



08S8 

OS5A 3C28 
08SC 05 
08SD 383E 
085F 31 

0860 C8 

0861 3C09 
0B63 OF 

0884 41 

0885 C2 
0868 ES 

0867 97 



0868 2F1A 

0B6A 3C09 
086C 07 
0860 3F09 

OS6F 41 



clr 



Id 
id 



Id 



1125 era par 

1126 b 

1127 | 

1188 | data h ftt 

1129 | 

1130 Id 

1131 role 

1132 or 

1133 xch 

1134 Id 
1133 Id 

1136 at 

1137 | 
1138 

1139 | 

1140 | to ftdp i-outii 

1141 | 
1142 
1143 
1144 | 
1145 

1146 | 

1147 | 
1146 t 

1149 | 

1150 rdd002t rat 

1151 | 

1152 ! data in 

1153 f 

1154 rddOOOs add 

1155 | 

1156 Id 

1157 role 

1158 *nd 

1159 *ch 

1160 Id 

1161 Id 

1162 at 

1163 t 

1164 Id 

1165 Id 

1166 Id 

1167 i 

1168 5 

1169 | 

1170 \ anirt 

1171 | 

1172 rddOOlt add 

1173 | 

1174 Id 
1175 
1176 
1177 | 
1178 
1179 l 



rddOOl 



a, raadc 
* 

a, £9001b 
*, I 

h,£n«8 
a, vlfrto 
a,»hl 

*op06, 3 



h t Ch'2 
l t *h*4 

A,*n'0 



vlfc* *h»l 



Id 



a, £11 10b 

h,£h'B 
a, vlfrb 
a, »hl 

a,£h'l 

i t Oi»2 

rdd002 



vlfe,£h'l 
* t vlrrb 
a,vlfrb 
a,£h»l 



I data In 

I out ♦mark» *• 

I to Rdp 

I naxt intr. 
• 1/2 bit tin 



X data in 



I to rat urn 



I vlf count mr 
incrtua 



I ahift 
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CP/* TLCS-47 ASSEMBLER V2. 2 



PASS IS 



UOC OBJ 
987© 97 



LINE 



SOURCE STATEMENT 



0871 39CB 
9673 BC 

9874 3948 

0876 3918 



0878 C2 

0879 E6 

OS7A 4© 



0S7B eo 

©87C 3908 
9B7E B6 



©87F 3950 



1180 b rdp©©2 , to r^t urn 

11 01 | 

ixee tintiiiitiinitiuif t it nut itiiiitiiiit 
iiaj iiiiiiiiiif tutitiMiiitiifiiitiiiitiini 

U63 | , 

1X86 | Rdp ( parity bit ) t 

1X87 t— _ _; 

1188 | 
1169 | 

1X9© rdpi ttttp parity, O 
X191 b rdp©99 

XX98 | 

XX93 elr vlftb,0 

1X94 | 

1X9S rdp091i mmt spuvah, 1 



parity trror 
wt »ack» 
••t to tranarait 



XX96 I 

1197 | 

1198 t 
1X99 
1290 
1291 f 
1292 
1293 i 



1204 t 
X2B9 f 
1296 

1297 f 

1298 | 

1299 | 
1219 rdp999t 
1211 t 
12X2 
1213 | 
12X4 | 
12X3 
X216 | 
X2X7 t 
1218 | 
X2X9 | 
X229 | 
X221 | 



to Tdack rout in* 



Id 
Id 



Id 



X,£h'6 
*,£h»9 



t to Tdack 

t rmxt intr. 1/2 bit 
tin 



Mt »naek» 



vlftb,9 
rdp99i 



t 

M I U H IIIIMIUMf III lllitlf tun I tlU II 
MfHttttf tlMIIIMtmtlt? IIMIIMIHIf I 
I 

t . 



I sot *nack* 
t to ntum 



Tdack out C *aek* or ' naek* 



1222 tdacki elr apuvaft, 1 

1223 i 

122* | to Rdaat routlrw 
122S | 



I to rtctivt mod* 



Mm PAGE NO. 34 • 



9881 C2 
0882 E8 



9883 49 



1226 




ld 


1227 




id 


1228 


1 




1229 




Id 


1239 


1 




1231 


f rw 


-**arp 



h,£h*2 
l,Ch«6 

a,*h'3 



t to Rdast 

1 rmnt intr. 
11 bit tin 
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CP/M Tl.CS— *7 ASSEMBLER V2-E 



POOC 



19 



LOC OBJ 




HTQTFNPMT 
oiMi r ™ ■ 






1238 i 






9864 Efl 


1233 rvt 








1234 | 








1£3S | 








1236 ? 




t 




1237 | RdASt 


( stop bit ) 


1 

: — | 




1238 | 








1239 | 








1249 | 






0885 39B9 


1241 rdastt tmvt 


vlfrb»3 




08S7 6820 


1242 b 


rcttn© 


1 




1243 } 






esa? 39ce 


1244 ttttp 


virtue 




0S6B A£ 


1245 b 


rd«*t4 






1246 | 






eseC 3CH8 


1247 rdastGi Id 


* t r*ade 




0SS£ es 


1248 lnc . 


a 




088F 3F28 


1249 *t 


a, rs*dc 




0891 3E27 


12S0 c»pr 


a* rs-Adn 




0893 ec 


12S1 t»»tp 


xr 




0694 A4 


1252 b 


rdatt3 


I 




1253 | 








1254 | again 








1255 f 1290 


bit timmr start 






1256 | 






0895 48 


1257 Id 


A«£h*2 




0896 3FP6 


1258 *t 






0896 4C 


1259 Id 


A,**»C 




0899 3FF3 


1260 «t 


*, tdwrwi 




089B 4F 


1261 Id 






089C 3FF4 


1262 St 


a, tivrln 






1263 | 






089E 48 


1264 Id 


A t Ch'8 




089F 3A8C 


1265 out 


a, Vople 


I 




1266 | 






08A1 3914 


1267 *mt 


spuvdH, 1 


f 




1268 | 






08A3 OS 


1269 b 


rdsstl 






1270 | 








1271 l sst f coBRMnd ixicutff bit * 






1272 t 






08A4 3934 


1273 rdast3f Mt 


■puvdM, 3 


1 




1274 | 






08 AS 3941 


1275 clr 


tpuvuv, 0 


« 


sb And n#sd 










1276 | 








1277 | to rtturn 








1278 | 






0&A8 3940 


1279 rdAStlt elr 


ipuvth, 0 


I 




12B0 | 






08AO 397S 


1281 clr 


souvsl,3 


i 




1282 | 






08OC &6DF 


1283 b 


renii 


1 




1264 | 






08AE 3C16 


1285 rdAst4i Id 


a, vlfsc 




08B0 08 


1286 ine 


• 





I stop bit trror 



I ths snd 



I tinsr st Art 



dAtA bit 
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CP/M TlXS-47 ASSEMBLER V2-2 

PASE sn 



LOO OBJ 


LINE 




SOURCE 


8TOTE1CNT 






08B1 3F16 


1287 






St 


a* vl fsc 








1288 


1 












0883 09 


1289 






cwpr 


a,£h'9 






088* BB 


1290 






b 


rdastS 








1291 


1 












0889 3924 


1292 






sat 


spuvdm, 2 


I 


1 A m mt~ ta 4 ♦ am 
* W WC Dlv v rl 


0887 3836 


1293 






sat 


«op06,3 






08B9 69B6 


1294 






b 


rmt004 








1299 


1 












0888 3020 


1296 


rdMtSl 


Id 


a, rsade 






08 BD 09 


1297 






dsc 


a 






088E 3F2B 


1298 






St 


a, rude 








1299 


1 












ROM PAGE NO. 39 














0800 688C 


1300 






b 


rdast6 








1301 


f 














1302 


1 














1303 


r 








■ ■ i i ■ i | 






1304 


t 




T0 rout ins 


1 






1309 


i- 








1 






1306 


i 












1307 


t 














1308 


$ 


start 


bit ? 










1309 


t 












08C2 38CO 


1310 


t0t 


tsstp 


*t 000,0 






06C4 94 


1311 






b 


t00000 


1 


not star* bit 




1312 


i 












0809 3935 


1313 






Mt 


spuvsX* 3 


1 


•irtsrnal intr. 




1314 


i 










diaabla 


0807 40 


1319 






Id 


a v £h«0 






08Cfi 3F0C 


1316 






St 


a« parltt 


? 


transmit parity 




1317 


t 










mat 


08CA 3006 


1318 






Id 


a.vlftl 






0800 3F08 


1319 






St 


a,vlftb 


1 


transmit data in 




1320 


t 












08CC 3B76 


1321 






elr 


*op0&,3 


1 


out 'mark* 




1322 


t 














1323 


i 














1324 


i 


ns-Mt 


Intr. 










1329 


i 












0800 02 


1326 






Id 


h,£h«2 






0801 EC 


1327 






Id 


l f Oi*e 


1 


to Tdl rout ins 




1328 


t 












0802 40 


1329 






Id 


a, t*%* 0 


I 


1/2 bit tira 




1330 


i 














1331 


i 


rm um 


rp 










1332 


i 












0803 Eft 


1333 






rat 










1334 


i 














133S 


i 














1336 


t 


start 


bit ST 


•ror 








1337 


t 












0804 3914 


1338 


u 


90000* 


•at 


•puvdm, 1 


1 


* 1200 bit count in 
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CP/M TLCS-47 ABBEMBJJER V2- 2 



PAQE 



21 



LOC OBJ 
08D6 3940 

eaoa 3B36 



08DA 3CBC 
08DC 3FF6 
BBDE 3C8B 
08E0 3FF3 
0BE2 3C8A 
08E4 3FF4 

B8E6 AS 
0BE7 3A6C 
ntinun 



0BE9 eeor 



LINE 



SOURCE STATEMENT 



BBEB 3930 



BBED C2 
B8EE EE 



08EF 4« 



0BF0 2A 



1339 | 

1340 clr 

1341 | 

1342 | out **p*ce* 

1343 | 

1344 wt 
1343 t 

1346 f 12B0 bit tin 

1347 | 

134B Id 
1349 «t 
13SB Id 

1331 «t 

1332 Id 

1333 «t 

1334 i 

1333 Id 
1336 out 



1337 f 
133B | 

1339 | rttum 

1360 | 

1361 I 

1362 | 

1363 t 

1364 | 
1363 | 



•puveh, 0 

*op06,3 

r continue 

incoth 
*, tiertm 
* v lneotw 
a, tisrftn 
*, incotl 
a, tier In 

*,«n»B 
«, *oplc 



rOllll 



9 ebnomel mode 



I out * space' 



I 1200 bit timer co 



Tdl 



routine 



node change 



1366 |- 

1367 | 
136B i 

1369 t 

1370 | 

1371 tdli clr 

1372 | 

1373 | next Intr. 

1374 | 

1373 Id 

1376 Id 

1377 | 

137B Id 



1379 9 
13B0 9 
13B1 ; 
1382 | 
13B3 
13B4 
13B3 
1386 
1387 9 
13BB | 
1369 9 

1390 9 

1391 9 

1392 9 

1393 9 



epuveh, 1 



h t «h»2 
1, Ch'e 

a,tn'0 



9 to Trei 

9 next intr. 1/2 bit 
time 



ret 

I 

mumiuuHmMiimumiimuHM 
Mtiimtnif ttimtiimmm 1 111*11 m 
t 

1 " « 

9 Trmi routine t 
1 — X 



commend 7 
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CP/M TUCS-47 ASSEMBLER V2.2 



M6E 



LDC 


OBJ 


LINE 






SOURCE 


STATEMENT 










1394 


1 












08F1 


3909 


1395 


tr 


-*li 


tnt 


vlfrb,3 


1 


to—iiid ? 


08F3 


6303 








b 


tr«i00 


I 


coiwind 






1397 


1 
















1398 


t 


noxt 


dot* 












1399 


1 












0BF3 


3910 


140O 






Mt 


spuvsh« 1 


t 


to transmit 






1401 


t 












08F7 


3C0S 


1402 






Id 


«,vlftb 






©BPS 


07 


1403 






rgrc 


• 






08FA 


3F08 


1404 






St 


*,vlftb 


t 


data Mt 






1403 


t 












08FC 


41 


1406 






Id 


*«Ch*l 






osfd 


3F0R 


1407 






mt 


*,VlfC 


I 


counter sat 






1408 


t 
















1409 


1 


rmnt 


lrvtr. 












1410 


1 












88FF 


C3 


1411 






Id 


h,*h»3 







ROM PAGE NO* 36 

0900 E2 

0901 41 

0902 2fl 



0903 3636 

0905 C3 

0906 E0 

0907 40 



0908 82 



0909 40 
090A 3F0B 
090C 3F0A 



1412 
1413 
1414 
1413 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
142* 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1433 
1436 
1437 
1438 
1439 




a*Ch*0 



t to Tdo 

I noxt intr. 

tiM 



1 bit 



I out 

I to Rdawywi 

I rmnt intr-, l/£ bit 
tics* 

I to ro— warp 



lit tilt III Mill III tit Itlltt Mill I Mlllttt 
llll 1 1 lift II t II If It If I II It II I II I lilt til II 
t 

, , 

I RdAMyai rout 1 no | 

I : 1 

I 
I 

1441 | par lty v count or claar 
1442 
1443 



1443 



Id 
■t 
•t 



a,£h*0 
a, parity 
a.vlfe 



I count mr claar 
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CP/M TLC3-47 ASSEMBLER V2. 2 

PAGE S3 



LOC OBJ 



LINE 



SOURCE STATEMENT 



090E CI 
090F E4 

0910 40 



0911 2A 



0912 
0914 0E 
0919 A3 

0916 2E7A 
09 IB 0E 
0919 AB 



091A 3C06 
091C 07 
09 ID 3FB8 



091F 2F1A 



0921 41 
Ximm 



0922 2A 



0923 3C07 
092S 3FZB 



1446 | 

1447 | rmnt tntr. 

144a i 

1449 Id 

1430 Id 
1491 | 

1432 Id 



h,*h»l 
l f «i»4 

a»*H*0 



1433 
1434 
1433 | 
1436 
1437 
1430 
1439 
1460 
1461 
1462 
1463 
1464 
1463 
1466 



I to Re* 

I n*Mt Intr. 1/2 bi 
tin* 



rat 

lilt II Milt HUM I Ml tltll I Ml M 111 Ml III 
MMMMMMMMMMMMMMM IMIMMMI 

I 



Tde 



rout ln« 



count mr 7 



lac 



©927 9P 



1468 


tdoi 


cupr 


vlfc«*h'3 




1469 




taatp 


if 




1470 




b 


tdo000 


1 


1471 


1 








1472 




ctror 


vlfc,«h»7 




1473 




taatp 


if 




1474 




b 




t 


1473 


1 








1476 


1 data Mt 






1477 


1 








1476 




id 


•»viftb 




1479 




roi-c 


a 




1460 




St 


a, vlftb 


t 


1461 


1 








1462 


1 count *r incr»»*» 




1463 


1 








1464 


tdo002i 


add 


vlfc.Ch* 1 




1463 


1 








1466 


1 naxt 


lntr. 






1487 


1 








1466^ 


Id 


a,Ch'l 


1 


1469 


t 








1490 


t 








1491 


| f HI 


rp 






1492 


1 








1493 




rat 






1494 


1 








1493 


1 counter ve.ua 1 


3 




1496 


I 








1497 


tdo000i 


Id 


a,vlfth 




1496 




at 


a.vlftb 


1 


1499 


1 








1300 


b 


tdo002 


t 



naxt data umt 



t parity ftt 



% data aat 



no changa addra«i 
naxt intr. 1 bit 
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CP/W TUCS-47 ASSEMBLER V8. 8 

PA6E 84 



LOC OBJ LINE SOURCE 8TATEWEHT 

1501 | 

1332 | eotmtor equal 7 
1503 I 

0988 3C0C 1304 tdoOdll Id ft. P*rltt 

098A 3F88 1303 «t »,vlftb I Parity dftt* In 

1306 1 

1507 t n»nt lntf . 
1308 t 

098C C3 1309 Id h,*h«3 

0980 64 1318 Id i,£h»4 I to Tp 

1911 | 

092E 41 1318 Id *,«*•! 1 rmut intr. 1 bit 

1313 l timm 

1314 | rt-wrp 
1313 | 

0S8F 80 1316 rmt 

1317 | 

131B Mill ItttlltltttlltlMlttlf If tlllltlf tin 
1319 1 1 1 U 1 1 M 1 1 1 • II t M I M I II 1 1 1 1 1 1 1 • 1 1 Ml t • 1 1 
1580 | 

1381 | » 

1588 | Tp rout In* t 

1383 | ' I 

1384 | 
1383 | 

0930 3C0D 1386 tpt Id a t lei cot 

0938 3E84 1387 cwpr *,»puep 

0934 BB 1388 b tp0000 

1389 | 

1530 | lei counter tquali • mpucp* 

1331 | 

0933 3908 1338 wt viftb,0 I ***** 

1333 | 

1534 | to Tlcl routine 
1533 | 

0937 C3 1336 tp0001t Id h,Ch*3 

0938 E6 1337 Id l t *h«6 I to Tlei 

1338 | 

0939 40 1339 Id I rmnt intr. 1/8 



it 



1340 | 

1541 | rm x arp 
1348 | 



tit 



093A 8A 1343 

1344 | 
1343 | 

1546 | lei counter not oquaI ' spucp* 
1347 | 

093B 3948 1548 tp0000i clr viftb,0 I 

1549 | 

0930 B7 1530 b tp0001 I to return 

1551 | 

1538 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 U 1 1 1 1 1 1 1 I H 1 1 II t 

1533 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 « M 1 1 1 1 1 M 

1534 | 

1333 i — 1 



142 



0167237 



CP/M TLCS-47 ASSEMBLER V2.2 



POSE 23 



LX OBJ 



093E 3990 



Tlei 



LINE 

1996 | 

1397 | 

1358 | 

1339 | 

1960 tleit 

1961 | 

1362 | 

1363 | n*xt intr. 

1364 | 



SOURCE STATEMENT 



rout in* 



elr 



spuvstv, I 



t 
-I 

t to r*c»iv* mod* 



ROM PAGE NO. 37 



0940 C3 

0941 EB 



0942 40 



0943 SO 



0944 3910 



0946 39F9 
0946 AB 



0949 3BF6 
094B 94 

094C 3948 

094E 3931 

an *raiw«r f 



0930 C3 

0931 EO 



0932 40 



1365 Id h,Ch*3 

1366 Id l,£h»a 
1967 | 

1368 Id a,£h'0 

1369 | 

1370 t 

1371 | 

1972 | 
1573 
1374 | 

1973 | 

1976 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ? 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1577 || |M ill Ml IHUI III UM III IMII I HMI I H 
1978 | 

1579 | ■ 1 

1380 | Rtack rout in* | 
1581 | I 

1982 t 

1983 | 
1584 rtackt 
1383 | 
15B6 
1587 

1588 | 

1589 | 

1590 | 

1591 t**tp 

1592 b 



I to Rtack 
I n*»rt intr. 1/2 bi 
tim* 



Mt spuvsJi, 1 

tmtp vlfrb,3 
b rtaek0 



I to transmit mod* 



I v nack* from ECU 



*ack* from ECU 



1993 | 
1394 
1593 | 



1396 
1597 | 



cir 
elr 



1598 | 

1599 | n*xt intr. 

1600 | 

1601 rtackSi Id 

1602 Id 

1603 | 

1604 Id 



*ip06 t 3 
rtaekl 

viitb,0 

IpUVUM, 1 



h, Ch*3 
l,£h'a 

*,cn*0 



1603 | 

1606 | 

1607 * 



I lei counter 

vqual ' tpucp' 
I transmit data 

•qual '0* 
t el*ar v prsvious 
command r*o u i rs 



t to T«t 

t n*xt intr. 1/2 bi 
tim* 



rp 



9 



\ 
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CP/M TLCS-47 ftSSENBLER VZ.Z 



POSE 96 



LOC 


□BJ 


LINE 




SOURCE 


STATEMENT 






1608 


I 








0933 




1609 






rmt 








1610 


1 








0934 


3908 


1611 


rtaeklt 


**t 


vlftb,0 






1618 


1 








0956 


3914 


1613 






sot 


SpUVdM, 1 






1614 


I 












1613 


1 


transa 


■it buffor rsplaci 






1616 


t 








093a 


3C26 


1617 






Id 


a,' wr It mh 


093A 


30 


1618 










093B 


3C0D 


1619 






Id 


a, lei cot 






1620 


1 








093D 


3601 


1621 






add 


**cn' l 






1622 


1 








095F 


09 


1623 






role 


• 


0960 


3S3E 


1624 






*nd 


a«£h*» 


0962 


31 


1623 






KCtl 


*.* 






1626 


1 








©963 


0C 


1627 






Id 


a, 9hl 


9964 


3F06 


1628 






•t 


a,vlftl 


©966 


18 


1629 






ine 


1 


0967 


0C 


1630 






Id 


a, 0hl 


0968 


3F07 


1631 






•t 


a,viftn 






1632 


1 








096A 


90 


1633 






b 


rtack2 






1634 


f 












1633 


1 


'naek 


» fro* 


ECU 






1636 


1 








096B 


3C16 


1637 


r*tack0i 


Id 


a* vlfsc 


096D 


08 


1638 






inc 


* 


096E 


3F16 


1639 






«t 


a, vlfae 






1640 


1 








0970 


DS 


1641 






cwpr 


*,Ch*3 


0971 


B9 


1642 






b 


rtacfcJ 






1643 


1 








0972 


3948 


1644 






elr 


vlftb,0 






1643 


t 








0974 


39S4 


1646 






clr 


spuvda, 1 



bit cli 
0976 

n 

0978 



3924 
90 



0979 3908 

097B 3914 
or bit * 

097D 2FF0 

097F 6930 



1647 | 
1648 

1649 | 
1630 

1631 | 

1632 | 

1633 f 

1634 rt«ck3» Mt 
1633 | 
1656 



1637 | 
1638 
1639 | 
1660 
1661 | 



%mt spuvdw* 2 

b rt*ekfi 
not aqual 3»th tiwn 
vlftb«0 
•puvdm, 1 

Add lei cot, Ch» f 

b rt«Ck2 



t transmit data 
•9 1200 bit tiosr on 



•at 



I koy data in 



t vlf trrof counttr 



I a-nror r%ot tou«l 

3'th timss 
I transmit data * 0' 

I U200 bit tim»r> 
t 10soc timvr bit o 
I to rt-wro 

I Ttvtct data M> 

I Mt • 1200 bit tin 
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CP/M TLCS-47 ASSEMBLER VS. £ 

PAGE 27 



LOC OBJ 



LINE 



SOURCE STATEMENT 



ROM POSE NO* 36 * 



0981 6930 



9983 3930 

0985 C3 

0986 EC 

0987 45 



0S88 



0989 39B9 
096B AO' 
ind 

098C 3BF6 
098E AE 

096F 3C0D 

0991 OS 

0992 3F0D 

0994 3910 
0996 3914 

0998 42 

0999 3FF6 
099B 4C 
099C 3FF3 
099E 4F 
099F 3FF4 

09A1 4S 
09A2 3A8C 



1662 

1663 | 

1664 | 

1665 || 

1666 || 

1667 | 

1668 i- 

1669 | 

1670 |- 

1671 | 

1672 | 

1673 t 

1674 | 
1673 
1676 
1677 | 
1676 
1679 | 
1660 | 

1681 | 

1682 | 
1683 

1664 | 

1665 | 
1686 | 
1667 | 
1688 | 
1669 | 
1690 | 
1691 
1692 



ck2 



I to 



ii mi tin? iiiuiin urn n mi n mi ti 

111111111111111111111111111111111111111 



stt 



rsti 



1693 | 

1694 

1693 

1696 | 

1697 

1698 

1699 

1700 | 
1701 
1702 | 
. 17B3 
1704 | 
1705 
1706 
1707 
1708 
1709 
1710 
1711 | 
1712 
1713 
1714 | 



Tst 



rouitna 



Id 
Id 



Id 



spuvsn, 1 

h,£h'3 
l,£h*e 

a.fh'S 



rp 



Rst 



rout Ins 



twst 

b 



vlfrb, 3 
rstOOO 



tntp *ip06,3 
b rstOOl 



Id 

inc 

st 



Mt 
Mt 

Id 
st 
Id 
st 
Id 
st 

Id 

out 



a, lcicot 
a 

a* lcicot 



spuvsh, 1 
spuvda, 1 

a,£h»2 
a, t lnrhn 
*« £h* e 
a, tlsrsn 

a, tlsrln 

a.Ch«d 
a, Xoplc 



I rsesivs nods 



I to Rst 

I nsxt intr«, 11 bit 
tins 



I fftop bit c*nn* t f 
I 

I out * 0* 

I lei count sr doers 

f to transmit mods 

I '1200 bit tiar. • 
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CP/M TLCS-47 PS8EMBLER VE. 8 



LOC OBJ 


LINE SOURCE 


8TATEMENT 






09»4 3940 




elr 


•puvsh, 0 


t 


abnormal aoda 




171& t 










09A6 3975 


1717 


elr 


•puv*l,3 


I 


•Mtvrnal intr.pna 


la 


171a * 










09OB 66DF 


1719 




rOllll 








1720 t 










Q9AA 3991 


1781 r*t000s 


elr 


tpuvua, 1 








1722 t 










09AC 6620 


1723 




re*tn0 


l 


frwiing »rror 




. 1724 | 












1723 | 










09AE 39E4 


1726 ratSBli 


t»*tp 


•puvdm,2 


1 


* 10 im bit* on ? 


09B0 B6 


1727 




rat 004 








1726 | 












1729 | •cow* 


knd mi 


»cut» bit* on 








1730 | 










09B1 3934 


1731 


mat 


apuvd*, 3 


1 






1739 ■ 










09B3 3931 


17^1 


#»i ^ 


apuvua, 1 


l 


prav ioua comma nd 


Nd data 






















bit claar 


09B3 04 


I f J3 


O 


r*t002 


















09B6 3940 


1737 r«t004t 


elr 


■puvmh, 0 


• 


abnormal mod* a 




1736 | 












1739 | 10 M< 


e t lias 










1740 | 










09B6 46 


1741 


Id 


*,£h»6 






09B9 3FF6 


1742 


m* 


a* % tmnrhr* 






09BB 47 


1743 


Id 








09BC 3FF3 


1744 


•t 


a, tiaran 






09BC 47 


1743 


Id 


a,£h'7 






09BF 3FF4 " 


1746 


at 


a« tiarln 








1747 | 










ROM PAGE Nl 


□.39 • 










09C1 40 


1746 


Id 


a«Ch*0 






09C2 3A8C 


1749 


out 


a,*eplc 








1730 | 










09C4 49 


1731 


Id 


• 9 cn*9 






Q9C9 3ASC 


1732 


out 


a,*ople 


1 


at art 




1733 f 










09C7 3934 


1734 


elr 


■puvdBu 1 


1 


1200 bit timer bl 




1733 | 








claar 


09C9 66DT 


1736 


b 


r01111 


t 


return 




1737 | 











1736 
1739 | 

1760 | 

1761 | 

1762 | 

1763 | 

1764 | 
1763 | 
1766 | 



lilt lilt llltf t It III III It Mill IIH1I I lilt 
Mill 111 I III I II IUI IM I tttf lit Hill II III 



rout 1 n» 
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CP/W TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 



LINE 



PAGE 29 
SOURCE STATEMENT 



ROM PAGE NO. 40 



0000 D0 
0A01 ec 

0002 9B 

0003 Dl 

0004 0£ 
0A05 A4 

0A06 D2 
0A07 0E 
0O08 AD 

0A09 D3 
0O0A 0£ 
0A0B BT 



0A0C 4F 
0A0D JF1B 
0A3F 47 
0A10 3F1A 
0O12 4C 
0A13 3F19 



0A1S 29C4 
0A17 2BC4 

0A19 66DF 



CA1B 4F 
0A1C 3P1B 
0O1E 3F1A 

0020 4A 

0021 3F19 

0O23 99 



0OS4 4F 
0O2S 3F1B 



1767 

1766 

1 759 

1770 

1771 

1772 

1773 

1774 

1773 

1776 

1777 

1776 

1779 

1780 

17S1 

1782 

17B3 

1764 

17B3 

1766 

1787 

1766 

1789 

1790 

1791 

1792 

1793 

1794 

1793 

1796 

1797 

1796 

1799 

1809 

1601 

1802 

1803 

1804 

1803 

1806 

1807 

1606 

1809 

1810 

1811 

1812 

1813 

1614 

1813 

1816 

1817 

1818 



org 

irp 

I 

cntpr 

testp 

b 

I 

ctnpr 
ttitp 

b 

i 

eta pr 

tntp 

b 

I 

Ctnpr* 

ttltp 

b 

I 
? 

1 11 bit timer 
f 

Id 
mt 
Id 
at 
Id 
•t 

I 

I next mmrp 
t 

r«wrp4l xcrb 

Id 

I 

b 

I 
I 

I 1/2 bit tiaei 
1 



h*«00 



*,fh*0 
r*#*rp9 

rwerpl 
a,*h»2 
r%*arp2 
*, «h'3 
rw«rp3 



a, t iwrh© 
a,th»7 

a,*h«e 
a, t iorr lo 



hl« warpcl 
hl,»arpcl 

rOUll 



Id 


a,*h»f 


at 


* t t imrtao 


St 


a* t iwirtao 


Id 


a,*h»a 


St 


a, timrlo 


b 


n**rp4 


timer 




Id 




•t 


a, t iorho 



f newt intr. 1/2 bit 
t ime 



t rwxt intr. l*bit 
tin* 



I next intr. 6 bit 

tlR» 



I next intr. 9 bit 
tint* 
tin* 



I return 
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CP/M TLCS-47 ASSEMBLER 



LOC OBJ LINE 
0A27 3FIA 
0A2A 3F19 
6A2C 99 



0A2D 4F 
0A2E 3F1B 
0A30 4B 
0A31 3F1A 
6A33 48 
0A34 3F19 

0A36 93 



0A37 4P 
0A38 3F1B 
8A3A 49 
0A3B 3F1A 
0A3D 44 
0A3E 3F19 



ROM PAGE NO. 41 

0A49 6A19 1646 

1647 | 
16*6 

ASSEMBLY COMPLETE, 



V2. 2 

PAGE 33 
SOURCE STATEMENT 



•no 

• PROSRAM ERROR C8> 



1819 


•t 


a, tlmrmo 


1680 


Id 


«,Ch'4 


1621 


•t 


*, tlirlo 


1622 | 






1623 


b 




1824 $ 






1823 | 






1626 | 6 bit 


tlMf 




1627 | 






1626 iwp8i 


1* 


• t Ch'f 


1629 


*t 


a, ti«r*o 


1630 


Id 


««6h'b 


1631 


•t 


*, tlvrao 


1632 


Id- 




1633 


•t 


*,tl«rlo 


1634 | 






1639 


b 


rM*i»p4 


1636 t 






1637 | 9 bit 


tiMT 




1638 | 






1639 rw«rp3i 


ld 




1640 


•t 


tlar*ho 


1641 


Id 


*,£h'9 


1642 


•t 


a, tivr«o 


1643 


Id 


«,£h*4 


1644 


•t 


a, tlorlo 


1649 | 
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CP/M TLCS-47 ASSEMBLER V8. 2 

PAGE 31 



SYMBOL TABLE 





CQMWAD 


0013 




COttMRH 


00X3 




COWtAL 


0014 


* 


PAAT0H 


0081 


*. 


DATA0L 


0080 


• 


DATA1H 


0083 


* 


OAT AIL 


0082 


• 


DATA2H 


0083 




DATA2L 


0884 


* 


DATA3H 


0087 


• 


0ATA3L 


0086 


• 


DATA4H 


0089 




DATA4L 


0088 




DATACT 


0300 




DCH 


00FE 




DCL 


00FC 




DCM 


00 FD 




DX3PA 


0032 




DXSPH 


0031 


4-. 


DISPIW 


003A 




DX8PL. 


0030 




D1SPLW 


0033 




FRAME 


00S3 




INCOTH 


008C 




INCOTL 


80BA 




INCOTM 


008B 




X0VF1 


0602 




KEST 






KEST0H 






KEST0L 


0042 




KESTlH 


0043 




KE5T1L 






KC5T2H 


0047 




KEST2L 


0046 


■» 


KEST3H 


0049 




KEST3L 


0048 


41 


KEST4H 


8048 




KEST4L 


00 4A 






0040 




KEBT3L 


004C 




KESTBH 


0021 




KE5TBL 


0020 




KEYND 


0029 




KEYNN 


002A 


* 


KEYOD 






KEYON 


002C 




KEYS 


0100 




KEYSB 


0230 




KEYSC 


008E 




KEYT 


0300 




KEYTB 


00CB 




LCI COT 


0000 




i ncTi • i 

LUN 1 LI 


0*011*7 






003B 


* 


1 nQTMl 


0033 




L0ATM2 




* 


i ntco 

Li/lSK 


voVii 






war 






008D 




i.EL>U f ™ 


00SE 


* 


UXuvrc 


Anon 




lmaxn 


vucu 




t opMn 










* 


LVLFEX 


0C00 


* 


UVtKcH 


Wv/C 






007 X 




0VER2L 


0101701 




OVER A 1 


00 12 


* 


QVERHl 


001 1 




□VcHLl 


0010 




BOB TXT 


000C 




PARITY 


0008 




R0 


06 B2 




R00000 


ACTS 

vote 










R01000 


06C9 


* 




VOUB 




R01 1 10 


nee a 




RUl 111 


ncrttr 




RCA 


0719 




RCA000 


0734 




RCA&wl 


073A 






0732 




RCA083 






em* 


07 3£ 




RCF000 


074F 




KUrWOl 






RCF0Q2 


0740 




RCF003 


0776 




RCF006 


074E 




RCF100 






RCF110 


07B3 




RCF1 11 


07CF 




RCF120 


0798 




RCF121 


07 AE 




RCF122 


07 A9 




RCP 


0704 




RCP000 


07E9 




RCP003 


07E3 


* 


RCP004 


07ES 




RCP100 


07EI 


• 


RCSTA1 


083B 




RCSTAB 


0838 




RCSTN 


07FA 




RCSTN0 


0820 




RCSTN 1 


0817 


• 


RCSTN2 


0803 




RCSTN3 


0813 




RCSTN6 


0603 




RCSTN7 


0831 




RDAMY 


0S09 




RDAST 


0889 




RDAST 1 


08A8 




RDAST3 


08A4 




RDAST4 


0&A£ 




RBASTS 


0S8B 




RDAST6 


08BC 




ROD 


0841 




RDD000 


0838 




RDD0O1 


0868 




RDD082 


0657 




ROP 


0871 




RDP000 


087C 




RDP001 


0876 




READC 


0028 




RHADN 


0027 


•• 


REMO0 


0060 


* 


REMD1 


008 1 


« 


REMD2 


0062 


* 


REMD3 


0063 




REMD4 


0064 


• 


REMD3 


0085 


« 


REMD6 


0066 


* 


REWD7 


0067 


• 


RETOA 


006A 


♦ 


REMOH 


0069 


* 


RENOL 


0068 




RXCE 


0030 




RMI 


06FC 




RMX008 


07OF 




RMI801 


0709 




R»X002 


070E 




RMX003 


0713 


♦ 


KNH 


00&B 


* 


RML 


0060 


* 


RNM 


006C 




RST 


0989 




Rsreee 


09AA 




RST001 


09AE 




RST882 


09A4 




RST004 


09B6 




RSTD 


0834 




RTACK 


0944 




RTACX0 


096B 




RTACK 1 


09S4 




RTACK2 


0950 




RTACK3 


0979 




RUARP0 


0A1B 




RUARPl 


0A24 




RUARP3 


0A2D 




RUARP3 


0A37 




RWARP4 


0A13 




RWRPCH 


00CA 


♦ 


RWRPCL 


00C& 


* 


RWRPCN 


00C9 




5ERVRC 


000F * 




SPUCP 


0024 




SPUFF 


0017 




SPUSH 


0003 




SPUSK 


0023 




6PUSL 


0002 




BPUTT 


0016 




SPUVDW 


0004 




SPUVSH 


0000 




SPUVSL 


0085 




SPUVUM 


0001 




SPU 


00FF 




SPUB 


00C7 




T0 


08C2 




T08000 


08O4 




TD1 


08EB 




TDACK 


087F 




TOO 


0912 




TDO000 


0923 




TDO001 


9928 




TOO002 


091F 




TIMR2H 


00FA 


• 


TIMR2L 


88FB 




TXMR2M 


00F9 




TIWRHN 


00F6 




TIMRHO 


00 IB 




TIWRLN 


00F4 




TIPIRLO 


0019 




TI«R«N 


00F3 




TIMRWO 


001A 




TLCI 


093E 




TP 


0930 




TP0000 


093B 




TP0001 


0937 




TRA 


07EE 




TRA000 


07F7 




TRA001 


07F3 




TRMI 


08F1 




TRMX00 


0903 




TRJ4I01 


0902 




TST 


0983 




VL0040 


06A3 




VL0050 


0898 




VL0060 


0689 




VLF0O1 


0633 




VLF002 


0647 




VLFO03 


0634 




VLFO04 


0&6E 




VLF00S 


0640 




VLF010 


0623 
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PAGE 



SYMBOL TABLE 



VLTO11 062B VLFXBQ 06 IE 

VLFC MOA VLFEC 9016 

VLFTH 0007 VLFTL 0096 

• VLFXL 0090 UARPCL 00C* 

uriten eeas 

DEFINED 233 USER SYMBOL (8) 



VLFS00 062D VLF300 0SAD 

VLPRB 0909 VLFTB 0098 

• VLFXA 0032 * VLFXH 90S! 

• UORPCH 09C3 URITEH 902& 
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CP/H TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 



LINE 



1 I- 

2 I 

3 I 

4 I 

5 1 

6 I 

y i 

a i 

9 i- 



PAQE 

SOURCE STATEMENT 



7. 1983. 



Ivlf »m. asm 



VI. 0 



<TMP47*9P> 
vlf communication routine 



•nol 1st 
•list 



383 | 
304 | 
393 | 



ROM PAGE NO. 46 



9C99 39F3 

ecea 6C42 



9CO* 3F32 
9C9& 8959 



sees 40 

©COS 3A8C 
9C9B 3B9A 
9C9D 3B44 



ecu 

9C13 
9C13 
9C17 

oci9 



3CFS 
3F8C 
3CF5 
3F8B 
3CF4 
3FSR 



9C1B 4F 
9C1C 3FF6 
OC1E 3FF3 



396 enrg 
307 | 

396 t disabls ? 

399 f 

310 vlf ax ■ twtp 

311 b 

312 t 

313 | push rsQlsti 

314 ! 
31S 
316 

317 | 

318 | claar 

319 | 
329 
321 
322 
323 
324 i 

323 % tinwr 
326 | 
327 
328 
329 
339 
331 
332 
333 | 
334 
333 
336 



h'cOO 



spuvsl,3 

Vlf K09 



mt 


a, vlfxa 


xch 


hi, vlfxl 


•xtam 


al count *r 


Id 


a,£M«9 


out 


a* %oplc 


sat 


*op94,9 


Clr 


*©p94, 0 


start 




Id 


* t tlcmrhn 


St 


a, incoth 


Id 


a^ t imrtsn 


St 


a f lncotn 


Id 


a, tlmrln 


st 


a, ineotl 


Id 


a*Ch*f 


st- 


a, tlmrhn 


st 


a, t itwr-tm 



I l'st intr. disabl 



t push rsgistsr 



I avsnt timer start 
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PAGE 



LOC 


OBJ 


LINE 




SOURCE 


STmTEMENT 


0C29 


4A 


337 




Id 


a 


0C21 


3FF4 


33a 




mt 


a, tlvrln 


0C23 


AA 


339 




Id 


a v Ch*4 


0C24 


3A8C 


340 




out 


a v ftoplc 






341 


1 










343 


1 


framing mm 


*r 7 






343 


1 






0C26 


39F1 


344 




tMtP 


mpuvuw, 3 


0C20 


6C43 


34S 




b 


VlfK01 






346 


1 










347 


1 


Mod* Chang* 


froii ftbnorv 






348 


t 






0C2A 


3900 


349 




Mt 


spuvsn, 0 






359 


1 










391 


1 


transmit ? 








332 


t 






0C2C 


39D0 


353 




tsstp 


spuvsh, 1 


9C2E 


6CS7 


354 




b 


vlf H0S 






355 


1 










396 


1 


rmnt rout irx 


» 






357 


1 






0C30 


40 


356 




Id . 


a,*h»0 


0C31 


3FC4 


359 




st 


a t i*arpcl 


0C33 


41 


360 




Id 


*,©i» 1 


0C34 


3FC3 


361 




st 


a v warpcw 






362 


1 










363 


1 


n»Mt tliwr setting 






364 


1 






0C36 


4F 


369 




Id 


a 9 Sh*f 


©C3T 


3F1B 


366 




st 


a, tlwr-tio 


0C39 


3Flfl 


367 




St 


a, tiarwo 


0C3B 


44 


366 




Id 




0C3C 


3F19 


369 




st 


a« tlwlo 






370 


1 










371 


1 


pop r»gi*t»r 






372 


I 






0C3E 


3C52 


373 


vlf*03» Id 


a, vlfita 


ROW 1 


30G£ NO. 49 










2950 


374 




xch 


hl.vlfKl 






375 


1 










376 


1 


rat urn 








377 


1 






0C42 


2B 


376 


vlfn00i rvti 








379 


1 










380 


1 










381 


1 


framing tm 


or 






382 


1 






0C43 




363 


vlfn01t noo 




0C44 


4F 


384 




Id 


a»Ch»f 


0C45 


3F18 


385 




st 


a, sputt 






386 


t 










387 


I 


Id 


a t Ch»f 






388 


1 


st 


a, tian~hn 



tinwr start 
t 1/2 bit time ) 



| framing error 



I to normal mods: 



I transmit nods 



t *ddrs*s h*010 
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CP/N TLC8-47 ASSEMBLER V2.S 



PftSE 



LQC OBJ 


LINE 


SOURCE 


STATEMENT 


* 


369 | 


Id 


a t £h»7 




399 i 


at 


a* t lsffin 




391 | 


Id 


a, £h*c 




392 1 


St 


a, t 1st- In 




393 f 








394 i 


Id 


a,£h'4 




395 f 


out 


a,«oplc 




396 1 






9C47 3CBC 


397 


Id 


a, incoth 


0C49 3F1B 


398 


St 


a, tlwrho 


(scab scan 


399 


Id 


a, incotn 


0C4D 3F1A 




St 


a* titvrso 


0C4F 3C8A 


491 


Id 


a, incotl 


0C31 3F19 


* 402 


St 


a,tlnrlo 




493 | 






«r*t? 3B36 


494 


Mt 


*op06,3 




49S f 






0C55 6C3E 


496 


b 


vlfk03 




407 f 








408 | 








409 | 


transmit nods 




410 1 






9L5S 3S76 


411 vlfxeas elr 


%op06* 3 




418 | 






0C59 3C96 


413 


Id 


a, vlftl 


0C3B 3F08 


414 


St 


a v vlftb 




415 | 






0C5D 4F 


416 


Id 


a«Sh*f 


0C5E 3F1B 


417 


St 


a,ti*rho 


9C60 3F1A 


418 


St 


a, tiwrs© 


CC62 4« 


419 


Id 


a, fit* a 


9C&3 3F19 


420 


St 


a, tlvrlo 




421 | 






9C65 42 


422 


Id 


a v fh»2 


0C66 3FC3 


423 


St 


a, warpcn 


ec&a 4A 


424 


Id 


a,£h*a 


0C69 3FC4 


425 


St 


a,Marpcl 




426 f 






&C6B 


427 


b 


vlfx93 




428 | 








429 1 








430 


and 





1 timsr atart 11 bi 
tins 



I out 'nark* 



I transmit buf-far 
claar 



I tlvsr s«t 

I nsxt rout in 
I to rat urn 



ASSEMBLY COMPLETE, 



0 PROGRAM ERROR < 3) 
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SYMBOL 



♦ 


COMMAD 


0013 


« COMMAH 


00X9 


• 


DATA0L 


0080 


• 0ATA1H 


0063 


* 


DATA2L 


0004 


* DATA3H 


0087 


• 


0ATA4L 


0068 


• DATOCT 


0200 


* 


DCM 


00FD 


• DXSPA 


0032 




DZSPL 


0030 


* DISPLU 


0033 




XNCOTL 


008A 


IKCOTM 


008B 


• 


KESTCL 


0042 


• KEST1H 


0045 


* 


KEST2L 


0046 


* KEST3H 


0049 




KEST4L 


004A 


• KEST3H 


0040 


# 


KESTBL 


0020 


• KEYND 


0029 


• 


KEYON 


002C 


* KEYS 


0100 




KEYT 


0300 


• KEYTB 


00CB 




LDASL2 


003C 


* LDASIil 


0039 




LDATL2 


003B 


* LDATM1 


0039 


• 


LECOTH 


00SF 


♦ LECOTL 


0060 


• 


LIOVFl 


0600 


♦ LI0VF2 


0000 


• 


LTABLE 


0000 


• LVLFEX 


0C00 


* 


0VER2L 


0070 


« 0VERA1 


0012 


• 


PARITT 


000C 


* PARITY 


000B 


• 


REWD0 


0060 


* REMD1 


0061 




REMD* 


0064 


* REMD3 


0069 


• 


REMOA 




• RCMOH 


0069 


* 


RNH 


006B 


* RNL 


0060 


* 


RWRPCL 


00CS 


* RWRPCW 


00C9 


* 


SPUSH 


0003 


« SPUSK 


0023 


* 


SPUVDM 


0004 


8PUV8H 


0000 


• 


SPW 


00FF 


• SPWB 


00C7 


* 


TXMR2M 


00F9 


TXMRHN 


00F6 




TXMRLO 


0019 


TIMRMN 


00FS 


♦ 


VLFEC 


0016 


• VLFEX 


0C00 


* 


VLFTH 


0007 


VLFTL 


0006 




VLFX02 


0C37 


VLFX03 


0C3E 




VLFXL 


00S0 


UARPCL 


00C* 


* 


WRXTEN 


0023 
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PAGE 4 



TABLE 



COMMAL 


0014 


* 


OATA0H 


0081 


DAT AIL 


0062 


• 


DATA2K 


0085 


DOTA3L 


0066 




DATA4H 


0089 


DCH 


00FE 


* 


OCL 


00FC 


DX8PH 


0031 


* 


DISPIW 


0034 


FLASH 


03S0 




1NCOTH 


006C 


KEST 


0022 


• 


KEST0K 


0043 


KEST1L 


0044 


♦ 


KESTSH 


0047 


KEST3L 


0046 


* 


KEST AH 


004B 


KEST3L 


004C 


• 


KESTBH 


0021 


KEYNM 


002A 


» 


KEYOD 


002B 


KEYSB 


0290 


•> 


KEYSC 


000E 


LCI COT 


000D 


* 


LDASL1 


003B 


LDASM2 


003A 


* 


LDATL1 


0037 


LDATM2 


0036 


• 


LOXSP 


0B00 


LECOTM 


006E 




LEDO 


0310 


LMAXN 


03E0 


• 


LREMO 


0E00 


OVER2A 


0072 


* 


0VER2H 


0071 


0VERH1 


0011 


* 


OVERL1 


0010 


READC 


002B 


* 


READM 


0027 


REMD2 


0062 


* 


REMD3 


0063 


REMD6 


0066 


• 


REMD7 


0067 


REMOL 


0066 


«- 


RKCE 


0090 


RNM 


006C 




RURPCH 


00CA 


6ERVRC 


000F 


* 


SPUCP 


0024 


SPUSL 


0002 




SPUTT 


0018 


SPUVSL 


0003 




SPUVUM 


0001 


TXMR2H 


00FA 


TIMR2L 


0OFB 


TXMRHO 


001 B 




TIMRLN 


00P4 


TXMRMO 


001A 


» 


VLFC 


000A 


VLFRB 


0009 




VLFTB 


0006 


VLFX00 


0C42 




VLFX01 


0C43 


VLFXP/ 


00S2 


• 


VLFXH 


0031 


WARPCM 


00C5 


• 


WRITEH 


0026 
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PM3E X 

LOC* OBJ LINE SOURCE STATEMENT 



1 , — 

2 | 7. 1983. 

3 | Irtno.AM VI. 0 

4 | CTWP4740P> 
3 t 

6 t rowots. routine 

7 I 

a » 

9 I 



•nollst 



•list 



ass t 

ROW PAGE NO* SB 



0EB0 




239 




org 1 






26w 


t 








261 


1 








262 


1111 


r MCAPt 






263 


f 






3FSA 


264 




St i 


CEOS 


44 


2S5 




Id 


0E&3 


13 


266 




*Ctl 4 


0E©4 


366F 


267 




slclr 


9E06 


2968 


268 




KCh . J 






269 


1 








270 


lilt 


to stop 1 






£71 


1 




0EB8 


40 


278 




id 


0E09 


3A8D 


273 




out < 






274 


llll 


chock Nl 






273 


1 




CEBB 


3C6B 


276 




Id . 


BEBD 


D3 


277 




cmpr 


OEBE 


0E 


278 




tostp 




&E3C 


273 




b 






280 


1 




©Ell 


02 


281 




cmpr 


©El 2 


«E 


282 




tostp 


0E13 


A4 


283 




b 






284 


1 








283 


III 


Nl-1 or < 


0E14 


41 


* 286 




Id J 


d£15 


3F6B 


287 




St 4 






288 


1 








289 


II 


sotting 1 






299 


1 




0E17 


4F 


291 




Id i 



*,£19100b 
a, sir 

tl,181lllb 



*, Xopld 



if 

IntlOO 
int289 



A* ftih 



s,Ch*f 



0167237 

155 



CP/H Tl_CS-*7 ASSEMBLER VS. 2 

PAGE S 



LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 




8E18 


3FFA 


292 




St 


a, tl«r2h 




OElft 




293 




Id 


**£h*o 




0E1B 


3FF9 


294 




St 


a % tl«r2m 




OElD 


3FF8 


29S 




St 


s, t l«r21 








296 


1 








eeiF 




297 




Id 


***B 




0E2O 


3A8D 


&9A 

C7v 




out 


a, *opld 




0E22 


fiTF7 


299 
300 




' b 


rot2 










t 

111 


Ni-2 










302 


1 








0E24 


3CF8 


303 


int2O0t 


Id 


a, tior21 


t tloor chock 


VLCD 


«3dUC 


30* 




*dd 


« v £h*2 




AC9B 


M 

va 


303 




role 


8 






o% 


306 




ttttp 


Cf 


1 


WrcH 


sb 


307 




8 


intaie 


t jump on carry 






son 


1 










309 


II 


sotting tlosrg 








310 


t 








8E2B 


3B06 


311 


In2800i 


sot 


soe06,0 








312 


1 








CE2D 


4E 


313 




Id 


*» £h*e 




8E2E 


3FFA 


314 




St 


A,tior£h 




8E38 


47 


313 




Id 


a,**»7 




8E31 


3FF9 


316 




St 


a, t lor2m 




0E33 


4C 


317 




Id 






0E34 


3FFB 


318 




st 


*, tl«r21 








319 


I 






0£36 


48 


320 




Id 


a, 88 




0E37 


3O80 


321 
322 




out 


A, %ODld 


tmtATt 


0C39 


48 


323 


1 


Id 


8.80 




0E3A 


3FGB 


324 




St 


A v mh 


ini«o 






323 


1 






0E3C 


GEE7 


326 




b 


rot£ 








327 


1 












328 


II 


stsrt 


dot a rocoivo 




0E3E 


3CF9 


329 
330 


1 

int2l0i 


Id 


Ay t lW*29H 




ROW POSE NO. 37 












8E48 


DF 


331 




e« pi- 


A, t*l*f 




0E41 


6E2B 


332 




ta 


ln2O00 








333 


1 








8E43 


43 


334 




Id 






0E44 


3F6B 


333 




st 


a, rah 


?Nl-3 






336 


1 












337 


I 


rmm el 


•or 








338 


1 








8E46 


C6 


339 




Id 


h, C6 




8E47 


E0 


348 




Id 










341 


1 








0E48 


11 


342 




MOV 


l.A 








343 


t 
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PAGE 3 



LOG 


OBJ 


LINE 


SOURCE 


STATEMENT 


0E49 


0F 


344 


int211i 


at 


a, Ohl 


OE4A 


18 


34S 




inc 


1 


0E4B 


3838 


346 




cmpr 




0E4D 


OE 


347 




tntp 




CE4E 


90 


348 




b. 


lnt212 


0E4F 


89 


349 




b 


int211 






350 


1 










331 


1 


setting timmrS 






352 


1 




■ 


0E50 


3FF8 


353 


int£l2i 


vt 


a« tiBT21 


0E52 




394 




Id 


a, £h* f 


0E53 


3FF9 


355 




st 


a^ t iisrSn 


0E55 


3FFA 


335 




st 


A* t i«r"£h - 






357 


t 






0E57 


48 


358 




id 


a, £8 


0£58 


3A8D 


359 




out 


a, *opid 






360 


1 






0E5A 


&EE7 


361 




b 


rs*2 






362 


t 










MM 


Ml 


data r 


•csivs 








1 




Nl-3 


0E5C 


3G&G 


365 


intlOOt 


Id 


a, ma 


0E3E 


31 


366 




xch 


*tl t 






367 


t 






0£3F 


WO 


<MO 




Id 


h,«& 






369 


t 






ACTCA 
VtDV 








id 


a,tlwr21 






371 


t 






0E62 


3809 


372 




add 


*t«9 






•3 /O 


t 








6E87 


374 




b 


inrtl30 |i 






375 


1 






©£66 


3C6D 


376 


intllOi 


Id 


a, ml v 


0E68 


00 


377 




cmpr 


*.» t< 


0E&9 


OE 


378 




ttttD 


if 


0E&A 


B8 


379 




b 


int 121 






380 


1 






0E68 


Dl 


381 




cmor 


ti 


OE6C 


0E 


382 




tMtp 


if 


0E60 


BE 


383 




b 


int 122 






384 


1 






0E6E 


D2 


385 


era pi* 


*,«2 H 


0E6F 


0£ 


386 




tntp 


If 


0E70 


6E83 


387 




b 


int 123 






388 


f 










389 


« 


M3-3 I 


J* 12 


0E72 


0C 


390 




Id 


a, On! 


0E73 


3821 


391 




or 


a,n 


0E75 


0F 


392 




st 


a,9til 


0E76 


6E87 


393 




b 


int 130 






394 


1 






0E78 


0C 


395 


int!21i 


Id 


a«9hl 


0E79 


3838 


396 




or 


a,Cd 


0E7B 


0F 


397 




st 


a»9hl 


0E7C 


6E87 


398 




b 


int 130 
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CP/H TLC3-47 ASSEMBLER VS. 8 



LUL 


UlU 


LINE 




SOURCE 


SthTENENT 






399 


f 






0E7E 


0C 


400 


lnt!22i 


Id 


A, 9fll 


0E7F 


3824 


401 




or 


* t e4 


ROM ! 


NO* 


58 • 








OEBl 


OF 


402 




St 


a, »hl 


0EB2 


87 


493 




b 


int!3B 


0EB3 


0C 


404 
403 


1 

lntl23i 


Id 


a t 0hi 


0E64 


3822 


406 




or 


*,*2 


0EB6 


0F 


407 




•t 


*,9M 


0E87 


3C6D 


408 
409 


1 

int!30i 


Id 


a f ml 


0E69 


3801 


410 




add 




0E8B 


3F6D 


411 




at 


a^rnl 






412 


I 




eeeo 


04 


413 




c*pr 




0E8E 


9B 


414 




b 


int!40 






413 


f 






0E8F 


40 


418 




Id 


a,C0 


OE90 


3F60 


417 




•t 


a, ml 






418 


f 






0E92 


3C6C 


419 




Id 


*> rrm 


0E94 


3601 


420 




add 


**«1 


0E96 


3F6C 


421 




•t 


««rra 








I 








08 


423 




cm or 


*.» 


0E99 


9£ 


424 




ttftp 


xf 


eesA 


A6 


423 




b 


lnt!30 






426 


I 










427 


1 


•wtting txmm r2* 






428 


1 






0E9B 


4F 


429 


in* 140i 


Id 




OE9C 


3FF« 


430 




•t 


a, t i«r-8* 


e£9C 


3FP9 


431 




•t 




0EA0 


40 


432 




Id 


a* C0 


BEAi 


3FFB 


433 




■t 


a«*i«r21 






• 434 


1 






BEA3 


48 


438 




Id 


A.*8 


BEA4 


3A8D 


436 




out 


a,Xopld 


0EA6 


6EE7 


437 
438 




b 


r*t2 






439 


1 

lit 


data chack t conv 






440 


It 


ctiack 


cod* WM cc 






441 


t 






0EA8 


E0 


442 


IntlSOi 


Id 




0EA9 


0C 


443 
444 




Id 


a,9hl 


0EAA 


01 


445 


I 


cnpr 


a, CI 


0EAB 


6EEB 


446 




b 


lnt!60 






447 


t 






(BEAD 


E3 


448 




Id 








449 


1 








OC 


450 




Id 


a,9hi 



Ijump on N3U 

t N3< 0 

|A< N2+1 

IJUMP 
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pose s 



LOC OBJ 


LINE 


SOURCE 


STATEMENT 






431 


1 








0£AF OD 


492 




cmpr 


a,*h«d 




0EB0 6EE0 


453 




b 


intl&0 


irvcvlvad data was ■i~rt 




494 


1 










439 


1 


check 


data was ce»pl*t» or not 




496 


1 








GJEB2 AT 


457 




Id 








496 


1 








0EB3 E7 


499 




Id 






0EB4 IF 


460 
461 


1 


XOT* 


«,9hl 






462 


1 








0EB9 ES 


463 




Id 


*•« 




464 


1 








CEB6 16 


469 




cm pir 


a^frhl 




CEB7 6EE0 


466 




b 


int!60 


I data was not com plats- 




467 


1 










468 


y 


data convtrt 






469 


| 








0EB9 ec 


470 




Id 


a,0hl 






471 










0EBA D0 


472 




cnpr* 


a,£0 




0ESB CE 


473 




tastp 


XT 




0EBC 6EC2 


474 




b 


lnt!71 t 






473 


t 








OEBE 4C 


476 




Id 


a, th*c 




0EBF 3FFB 


477 




St 


a, don 


idata count ar* sat ting 


ROW PA8E NO. 99 * 










0EC1 85 


478 




b 


intl72 






479 


1 








0EC2 AD 


480 


lnt!71i 


Id 


a,*h*d 




CEC3 3FFO 


481 




st 


a, dc» 


Idata count arsst ting 




482 


t 








0EC3 19 


483 


lntl72s 


dac 


1 u<— 


- C4 


CEC6 ec 


484 
489 


t 


Id 


a,Vnl 






486 


1 








0EC7 3FFC 


487 




st 


a, del 


idata counter vvtting 




468 


1 








CEC3 4F 


469 




Id 


a,Ch*f 




0ECA 3FFE 


490 




*t 


a, dch 


1 data counter sat ting 




491 


1 










492 


M 








I0ECC 33 


493 




ldl 


a, Ode 




BECD 31 


494 




xen 








499 


t 








0ECE 32 


496 




ldh 


a. Ode*- 




0ECF 30 


497 




KCtl 


a,h 






498 


t 








0ED0 2250 


499 




eall 


ksysb 






300 


1 








&ED2 3939 


901 




••t 


tpuvsh, 3 


I rstoota flag on 




502 


t 
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LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 






503 


1 


MttiAQ tlMTt 


0ED4 


4F 


394 




Id 


ft,Ch'f 


BEDS 


3FFA 


989 




•t 


f* 


0ED7 


♦3 


9«6 




Id 


«,Ch'3 


0ED6 


2FT3 


907 




•t 


*, h» f 9 


0EDA 


40 


90S 




id 


«*Ch'B 


BEDS 


srra 


509 




St 


*^h' f0 






910 


1 






OESO 


40 


911 




Id 


•,06 


OCDE 


3A60 


312 




out 


*, Hop Id t 






313 


1 










914 


II 


N< — 0 








*. 919 


I 






©EE© 


40 


916 


IntlSOt 


Id 


A, CO 


OEEl 


3T6B 


317 




•t 




OEE3 


3F6C 


910 




•t 




OSES 


3F6© 


919 
920 




»t 


«,rnl 






921 


1 

111 


rvturf 


i rout in* 






922 


1 






0EE7 


2966 


923 




neh 


hi, rmol 


0EE9 


47 


924 




Id 


*, 091 lib 


OEEA 


36AF 


929 




dlelr 


11, 101111b 


OF EC 


13 


926 




KCh 


*, «ir 


OEED 


3C6A 


927 




Id 


a, rwm 






928 


II 








3846 


929 




clr 


*op06,0 






930 


1 






0EF1 


S3 


931 




r«ti 








932 


II 










933 


1 










334 
339 


1 










936 


1 


•nd 
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CP/M TLCS-47 ASSEMBLER V2. 2 



SYMBOL 



♦ 


COMMAD 


0013 


* 


COKKFC 


0019 




OCH 


00FE 




DCL 


00FC 


• 


DISPH 


0231 


• 


DI8PIW 


0034 




XN2000 


0E2B 


• 


INCQTH 


003B 




INTIOO 


0E9C 


* 


XNT110 


0E66 




INT 123 


0E83 




INTL3B 


0E87 




XNT160 


0EE0 




INT171 


0EC2 




INT210 


0E3E 




I NTS 11 


0E49 


♦ 


KEST0H 


C©£3 


* 


KESTBL 


0022 




KEST2R 


0027 


♦ 


KEST2L 


002& 


* 


KEST4H 


002B 


# 


KEST4L 


002A 


* 


KEYND 


B02C 


♦ 


KEYNN 


0020 


♦ 


KEYS 


0100 




KEYSB 


02S0 


• 


LCICOT 


0000 


• 


LDATL1 


0037 


* 


LDATM2 


0036 


-» 


LDISP 


0B00 


• 


LECOTW 


003D 


* 


L10VF1 


0600 


• 


LTABLE 


0000 


• 


LVLFEX 


0C00 


• 


OVERL1 


0010 


• 


PARITT 


000C 


* 


REMD1 


00S1 




REMD2 


0062 


* 


REWD3 


0063 


• 


REMD6 


0066 


« 


REMCH 


0069 




REMOL 


00&8 




RNH 


006B 




RNL 


0060 


* 


RWRPCL 


00C8 


* 


RWRPCM 


O0C9 


* 


SPUSH 


0003 


* 


SPU8K 


0020 




SPUVSH 


0000 


* 


SPUVSL 


0003 


* 


BPUB 


00C7 




TIWR2H 


O0FA 


* 


TIHRHN 


00F6 


* 


TIHRHO 


001B 


• 


TIWRMN 


00F3 


* 


TIMRMU 


00 in 


• 


VLFC 


000A 


* 


VLFEC 


001 & 


* 


VLFTH 


0007 


• 


VLFTL 


0006 


# 


VLFXL 


00S0 


* 


UARPCL 


0OC4 
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TABLE 



* 


COMM6R 


0014 


• 


DATACT 


0200 




DOI 


00FD 


* 


DISPA 


0032 


* 


DISPL 


0030 


♦ DISPLW 


0033 


• 


INCOTL 


0039 


* 


INCOTW 


003A 




INT121 


0E78 




I NT 122 


0E7E 




INT140 


0E9B 




INT1S0 


0EA8 




INT172 


0EC3 




INT200 


0E24 




XNT212 


0E50 


* 


KEST 


0043 


♦ 


KESTTIH 


0829 


♦ 


KE5T1L 


0024 


* 


KE3T3H 


0029 


" * 


KEST3L 


002B 


« 


KESTBH 


0041 


* 


KE5TBL 


0040 


• 


KEYOO 


002E 




KEY ON 


002F 


• 


KEYSC 


000E 


♦ KEYTB 


00CB 


• 


LDATL2 


003S 


* 


L0ATM1 


0033 


• 


LECOTH 


003E 


• 


LECOTL 


003C 


* 


LIOVF2 


0000 


• 


LMAXN 


03EB 


» 


OVERAl 


0012 


• 


0VERH1 


0011 


• 


PARITY 


000B 


* 


REMD0 


0060 


* 


REMD3 


0063 


♦ 


REMD4 


0064 


♦ 


REMD7 


0067 




REmOA 


006A 




RET2 


0EE7 


*. 


RKCE 


0030 




RNM 


006C 


* 


RURPCH 


00CA 


• 


SERVRC 


000F 


* 


SPUCP 


0021 


• 


8PUSL 


0002 


♦ 


3PUVDM 


0004 


• 


BPUVUM 


0001 


• 


6PW 


00PF 




TIMR2L 


08F8 




TXPIR2W 


00F9 


* 


TIWRLN 


00F4 


* 


TXMRLO 


0019 


» 


VDATAH 


0018 


• 


VDATAL 


0017 


* 


VLFRB 


0009 


• 


VLFTB 


0008 


• 


VLFXA 


00S2 


* 


VLFXM 


0031 


* 


UARPCM 


00C5 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



7. 1963. 



*tibroutln» 



VI. 0 



CTMP4740P) 



•list 



289 | 



ROM 



0099 3C17 
00SS DF 
(Nt33 98 

©To* *e 

TOSS 3P17 

0097 AB 



009C AC 
005D 394F 

UMt 

007 3942 
ilabls 

0061 4F 

0062 3F42 
0064 3F43 



0067 3F23 
0069 3F24 



006B 2ft 



290 

291 I 

292 rke«i 

293 
294 

298 | 
296 
297 
296 

299 | 

309 rkc*3i 

301 

302 

303 1 



309 
306 



org 
Id 



10 

•t 

b 

10 



clr 



elr 



h*090 

ft, »puf f 

rkevS 

A,th*0 
a T »puf r 
rke»4 

»pu»k 
• v *pucp 



»PU*1,0 



307 t 

306 id ««cn*f 

309 »t «,knt01 

310 *t a«k»*t0h 

311 | 

312 | »pu»k t *pucp cl0«r 



313 
314 
319 
316 

317 | 

318 | ftturn 

319 I 

320 rke#4t 

321 | 



Id 
•t 



ft,£h*0 
. *, ftpuftk 
*« spucp 



I to mtum 



I bf*ftncii on 

tDUfk <> spuco 
t c1»*t* ••rvict 



I nmm cn*ract»r 



I no kvystrok* 



323 l bufrwr 
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POSE E 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 












384 










• 




006C 


3C24 


323 


rkcsOt 


Id 


A, spucp 










AO 

WO 


iScb 




irtc 


A 








996F 


3F0E 


3S7 




«t 


a, ksysc 












338 














0971 


3C0E 


329 


rkesl i 


Id 


A,k»y*e 








9073 


OS 


330 




role 


A 








087* 


383E 


331 




*nd 


A t CI 119b 












332 














ante 


31 


333 




xch 


1 








0077 


C4 


334 




Id 


h f «h«4 












333 














0978 


ec 


336 


rkc»2i 


Id 


a, Ohl 






- 






337 














0079 


388E 


338 




*dd 


l.*h»s> 




1 


1 < — 1-2 






339 














007B 


OF 


340 




■t 


a, ©hi 












341 














0O7C 


3883 


342 




*dd 


l,*h'3 




? 


1< — 1*3 






343 














087E 


oc 


344 




Id 


A v 9hl 












343 














007F 


3B8E 


346 


rkcs3i 


Add 


l,£h»s 




1 


1 < — 1-2 






347 












ROM t 


WBE NO* 


S • 














0081 


OF 


348 




St 


A.0hl 












349 














0O8S 


3883 


3S0 




Add 


l,Ch*3 












331 














0884 


389C 


332 




empr 


i,*h»e 




1 


buffer bottom ? 


0986 


6078 


333 




b 


rke*2 












334 














0088 


2FFE 


333 




Add 


ksysc, £h* 


f 


1 


ksysc < — k»y*e— 1 






336 














0O&A 


2E1E 


337 




cm pi* 


kvysc, £h v 


1 






008C 


6971 


338 




b 


rkcsl 












339 


















360 


f »pu»k<— ( spusk-spucp 


) 










361 














C985 


04 


362 




ttstp 


Cf 




I 


Cf < — 1 






363 














898F 


C2 


364 




Id 


h, ft»»2 








0998 


£3 


363 




Id 


l,£h*3 




1 


sousk m tat hi > 






366 














0091 


3C24 


367 




Id 


a, spucp 












368 














0093 


14 


369 




subrc 


JUOhl 




1 


spusk-spucp 






370 














0094 


OF 


371 




St 


A.0hl 




1 








372 












9993 


49 


373 




Id 


•,£h*0 








9996 


3F24 


374 




St 


*, spucp 




1 


sotxeo < — O 






373 
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LOC OBJ 


LINE 


SOURCE 


STATEMENT 


9998 696B 


376 




b 


rkc»4 




377 


1 








376 


l 








379 


t 
f 




* 


ROM PAGE NO. 


4 








9199 


369 




org 


h' 199 




361 


1 






9190 4F 


362 




Id 


*,£h' f 


9191 3F9G 


363 




»t 


*, kvymc 


9193 3F29 


364 




»t 


A* kvynd 




363- 


1 






9195 E9 


366 




Id 


l t Ch*9 


9196 46 


387 




IB 


a v £h*« 




366 


t 






9197 3AA9 


369 


k«y991i 


out 


A, *op90 




399 


t 








391 




call 


k*yt 




392 


• 






91 OB 39 


393 




MCtt 


A,h 




394 


1 






919C 3A27 


399 




in 


*ip97,a 




396 


1 






919£ DP 


397 




cnpr 


«,Ch*f 


919F 9E 


396 






z* 


9119 98 


399 
499 




6 


k«y992 


9111 19 


491 


f 


ine 


1 


9112 3F29 


492 




»t 


A,k«ynd 


9114 3C9E 


493 




Id 


*, kvyse 


9116 3F2A 


494 
499 




•t 


A« kvyrm 


9116 2PIE 


496 


1 

k»y 992 1 


«dd 


kay*e f 91 


911 A 2E3E 


497 




cwpt* 


k»y*e» Ch* 3 


91 1C 62 


499 

499 




b 


k»y993 


91 ID 2CF9 


419 


1 


out 


<h« 1\ *oo99 


91 IP 3B74 


411 




clt- 


«op94 t 3 




412 


1 






9181 2399 


413 




call 


kvyt 




414 


t 






9123 3A27 


419 




in 


*1d97,a 


9129 3B34 


416 




Mt 


«op94,3 




417 


1 






9127 DP 


418 




eta or 


A,*h»f 


9126 9C 


419 




tntp 




9129 B6 


429 




b 


k*y994 




421 


1 






912A 16 


422 




ine 


1 


9126 3P29 


423 




•t 


A, kvynd 


912D 3C9E 


424 




Id 


k*y*c 


912P 3P2A 


429 




St 


A, kvyrtrt 


9131 86 


426 




b 


k*y994 




427 


1 
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PflGE 



LOC OBJ 


LINE SOURCE 


0132 30 


436 k*y003t 


nch 


0133 09 


429 


role 


0134 87 


430 


b 


0133 87 


431 


b 




432 | 




0136 30 


433 k«y004i 


xeh 


0137 3C29 


434 


Id 




433 f 




0139 DF 


436 


cmpr 


013A OE 


437 


tMtP 


0136 617D 


438 


b 




439 1 




01 3D 3691 


440 


crnpr* 


013F OE 


441 


tMtp 


ROH POSE NO. 


5 




oi40 as 


442 


b 


0141 B3 


443 


b 


014a 3C29 


444 | 

445 k«y020> 


Id 


0144 DE 


446 | 
447 




0145 OE 


448 


tMtp 


0146 91 


449 


b 




450 | 




0147 DD 


451 


cwpr 


0148 OE 


452 


tMtp 


0149 91 


453 


b 




454 | 





014A DB 
014B OE 
014C 91 

0140 D7 
014E OE 
014F 91 
0150 B3 

0131 3C2B 
0153 3ES9 

0155 68 

0156 3C2C 
015B 3E2A 
015A AS 

015B 39E0 
01SD B8 



015E 3985 
0160 B2 



455 

456 

457 

458 | 

459 

460 

461 

462 

463 | 

464 kvyOait 
465 

466 
467 | 
468 
469 
470 
471 i 
472 
473 
474 | 
473 t 

476 kayOSOl 
477 

478 | 

479 | 



ttftp 
ft 

ct&pv* 

tMtp 

t> 

b 

id 

to 

Id 

cmpr 

b 

tMtp 

b 



tHt 

b 



fevyOOl 
kvyOOl 

a, kvynd 

a,*h»f 
xf 

k»y0«5 
l,th»J 

Xf 



ktyOSO 
k»yO06 

a, kvynd 

Xf 

Ic*y021 

a.***d 
xf 

k*yO£l 
*,£h»b 

Xf . 

kvy021 

•,«* # 7 
xf 

k»y©21 
k*yOO& 

*,kvyod 
a, kvynd 
k«yO07 

a, kwyor* 
a, k«yrm 
k«y097 

spuwft, 2 
k«y022 



*puvsl v 0 
k»y010 



I k»y ralaiiMd 

I 
I 
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0167237 



LOC 


OBJ 


LINE 


SOURCE 


eifii 


2209 


480 




CAll 






481 


• 




0163 


2290 


482 




Cftll 






4S3 
484 


I 




01 69 


3949 


489 


1 


clr 


VlDf 


MM 


466 




b 






487 


1 




ei6a 


3909 


486 


k«y007s 


mmt 






469 


1 




016A 


<N«CV 


490 


k*y098t 


id 


016C 


3F2B 


491 


«t 


At CC 

vloc 


3C2A 


492 




10 


0170 


3F2C 


493 




St 






494 


I 








499 


1 




•172 


2A 


496 k»y919s 


rwt 






497 


f 




9173 


3949 


498 


k*y996i 


clr 


0179 


3920 


499 






0177 


Aft 


900 




b 






901 


1 




0178 


3909 


902 


kay922» 


•#* 


01 7ft 


3980 


993 




clr 


017G 


OA 


904 




b 






999 
996 


t 
t 








907 


1 




0170 


3C2B 


998 
999 


kvy999i 


Id 


017F 


DF 


910 


t 


c*pr 


ROM PAGE NO. 


6 






0180 


6186 


911 




b 






912 


f 




0188 


3989 


913 




tnt 


0184 


6160 


914 




b 






919 


t 




0186 


3949 


916 




clr 






917 


I 








910 


1 




0188 


3992 


919 


f 


clr 


018ft 


6173 


920 
921 


b 






922 


t 








523 


f 





ROM POSE NO* 
0200 

9200 3C2A 
0292 30 



924 



org 



926 datactt Id 

927 KCh 

928 | 



STATEMENT 
d*tact 
ksysb 

•puvsl, 0 

u»y9aa 

»puwl t 9 

A,k«ynd 



*t Umyrvn 
4> k*y©n 



tpuvtl, 9 
•puvsh, 2 
k*y998 

•puv«l» 0 
tpwv«h, 2 
k*y998 



kvy997 

•puv*l, 0 
k*y008 

•puvsl, 0 



spusl, 1 

k«y996 



*, kmytm 



irttum 



CP/W TLC9-47 ASSEMBLER V8.8 

POSE 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


0803 


10 


S29 




nov 


h. a 


0204 


OF 


330 




cnpr 


4 f £h* f 


0203 


0E 


331 




ttttp 


2t 


0806 


PA 


338 




b 


dat*04 






333 


1 






0807 


3C89 


334 




Id 


a, kaynd 




SC 


333 




tnt 




0800 


9E 


336 




b 


data01 






9*3/ 


1 






020B 


SD 


336 




tnt 


** * 


VCvU 


02 






b 








340 


t 






0S0D 








tNt 




vcwc 


Q6 


SAP 




b 










1 






MAC 


•3W 






xeh 








343 


f 






0810 


30 


346 


rfata03s 


XCh 


a,h 


0811 








Id 


a» £h' f 


081S 


3Fr~D 






»t 


a*> dew 


0814 


3FFE 


349 


data06i 


«t 


a« dch 


0816 


10 


530 




MV 


h, a 


0817 


3FFC 


331 




mt 


a, del 






552 


1 






0819 


33 


333 




Idl 


a, 9dc 


081 A 


31 


334 




xch 


** 1 






333 


t 










ne 

93D 




Idh 


A« vdc • 


081C 


30 


337 




xch 


a,h 






356 


1 






081D 


2R 


539 


datalOt 


r»t 








360 


1 






081E 


30 


561 


dat*01 t 


xch 


a,h 


0S1F 


3884 


568 




or 


*,«h«4 


0881 


90 


563 




b 


data05 






364 


1 






0888 


30 


563 


data08r 


xch 


a.h 


0223 


3S8B 


566 




or 


* t £h»8 


0S2S 


90 


367 




b 


data03 






566 


1 






0826 


30 


569 


data03i 


xch 


a,h 


0827 


388C 


sJ570 




or 


a,£h'c 


0889 


90 


371 




b 


data03 






578 


t 






022A 


3C29 


573 


data04» 


Id 


a v kaynd 


088C 


30 


574 




xch 




082D 


4E 


373 




Id 


a«Ch'a 


ZZSE 


3FFD 


576 




St 


a*dca 


0830 


AT 


577 




Id 


a t «h»f 


0831 


94 


378 




b 


dat«06 






379 


1 






0838 




3B0 








0838 




381 












388 


1 
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7 



LOC OBJ LINE S O URCg STATEMENT 

* 

ROM POSE NO. 9 



383 org h*230 

384 | 

0290 2920 989 koysbt »eh hl.kMtbl 

986 | 



587 
980 | 

0234 3912 989 Mt »pu»l,l I currently dmo 

rtttion 

390 I 

0296 D3 991 

0237 0E 992 

0238 AC 993 
994 | 

0299 3902 399 m«t *pu»l,9 I en*r»ct»r av* 

ll*bl» 

99fi | 

02SB 390F 997 wt itrvre, 0 | sorvieo roou»»t 

598 | 
023D 08 999 

609 | 
029E 3F23 601 

602 $ 
0860 09 603 

604 | 



0261 383E 

606 | 

0263 31 607 

608 l 

0264 C4 609 

610 l 
0269 3C20 611 

0267 0F 612 

613 | 

0268 18 614 

619 | 

0269 3C21 616 
026B OF 617 

616 | 

026C 2R 619 kfl 



ROM PAGE NO* 12 



0300 621 

623 | kmyi 

624 | 

0300 3FX3 629 koytt 

626 | 

0302 40 627 

628 | 

0383 08 629 k«yt» 

0304 00 630 
0309 00 631 
0306 00 632 



Id 


*• «pu*k 




•pusl * 1 


e»pr 




twtp 




8 


k»y»b4 




opu»l« 0 




Mrvre, 0 


Ine 


• 


*t 


•* spuok 


role 




«nd 




■eh 




Id 


n, Cn»4 


10 


a, kMtbl 


•t 


*,9hl 


ine 


1 


Id 


a, kMtbh 


St 


a,»ni 


i rot 




org 


h'300 


rout in* 




•t 


a,k«ytb 


Id 


a«<H'0 


ine 


* 


nop 
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PABE 8 



LOC OBJ LINE SOURCE STATEMENT 



0307 


OE 


633 




tvmtp 




0308 


8A 


634 




b 


tcvytl 






63S 


1 






0309 83 


636 




b 


k«yt0 






637 


i 






030A 


3CCB 


638 


ksyt 1 t 


Id 








639 


• 
I 






03OC 


CH 


640 




r*t 








641 


• 
• 










642 


■ 










643 


■ 










644 


iii 
1 1 f 










643 












646 


in 
tit 










647 


til 






ROM t 


VtUtl NO* IB 










0313 




648 




org 


h*313 






649 


t 










690 


1 l«dd 










631 


1 






0319 


10 


652 


l»ddt 


MOV 


h. a 






653 


1 






0316 


3F 






tnt 


*• •» 


B317 


99 






b 


laddOl 


0318 


AB 


656 




b 


laddOO 






657 


1 










658 
659 


I well 


coda 




0319 


3804 


660 


I 

lvddOl i 


•dd 


*,£h'4 


0318 


3FFD 


661 




St 


a, den 


031D 


AF 


662 




Id 




031E 


3FFE 


663 




mt 


*, dch 


0320 


31 


664 




xeft 


*, 1 


0321 


3FFC 


663 




•t 


*,dcl 






666 


1 






0323 


33 


667 




Idl 


*,9dc 


0324 


31 


668 




xch 








669 


I 






0323 


32 


670 




Idh 


a, 9dc* 


0326 


30 


671 




itch 








672 


1 






0327 


2A 


673 












674 


! 










675 


1 










676 


1 for each »• 


gusmont 






677 


1 






0328 


2920 


678 


lsddOOi 




hi, least bl 






679 


t 






032A 


E0 


680 




Id 




0328 


C2 


681 




Id 


h,t2 






682 


t 






032C 


4F 


683 




Id 




032D 


IF 


684 




jtor 


*,3hl 
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CP/M TLC8— »7 ASSEMBLER VB.S 

POSE 9 



uoc 


OBJ 


LINE 


SOURCE 8" 






60S 


1 


032E 


OF 


606 


•t 






607 


1 


©32F 


ia 


660 


ine 


0330 


4F 


609 


Id 






690 


t 


0331 


IP 


691 




0332 


OF 


692 








693 


1 


0333 


2920 


694 








699 


• 
• 


033S 


SA 


696 








697 


1 






69& 


1 






699 


1 






700 


til 






701 


• II 






702 


1 ■ ■ 


ROM I 


>06E NO. 13 










r VtS 










1 








I flash routine 






/ VD 


1 


03S0 




7BT7 


•*Mnl AO 


0392 


3P3Q 


tAn 
fVO 


•t 


0394 


3C36 


TBQ 

«W 




0356 




71 » 


•t 


0398 




711 


la* 

4D 


039A 


3F3B 


712 


•t 


039C 


3G38 


Tix 

• **> 


*o 


AM 

vuac 




714 


•t 






71S 


1 




■JfaJJ 


716 


Id 






71 T 


tHt 


0363 


A9 


716 


b 






719 


V 






. 720 


t ssd flashing 






721 


1 


0364 


4F 


722 


Id 


0369 


3F39 


723 


mt 


0367 


3F3A 


784 


St 






729 


1 


0369 


3C33 


726 


flashOt Id 


0368 


90 


727 


tnt 


036C 


BS 


720 


b 






729 


l 






730 


I lsd flashing 






731 


1 


036© 


4F 


732 


id 


036E 


3F3B 


733 


St 


037O 


3F3C 


734 


St 






739 


1 


0372 


3C34 


736 


flashli Id 



*,0hl 

I 

«,tti*f 

A* 9*1 

s,0tii 
hl,k»*tbl 



a*ldat»l 
a, ldasai 
a, ldats* 
a, ldas*2 
a* ldatll 
a, ldasll 
*«ldatl2 
a, lda»12 



s«dlsplM 

flash© | «md net flashing 



*,£h*f 
a, Idassl 
a, IdssMS 

«• dlsplM 

I 

flashl | Isd not flashing 



a, *h» f 
*, ldss 11 
a, Idas 12 

a, disolM 
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PAGE 



10 



LOC 


OBJ 


LINE 




SOURCE STATEMENT 


3374 


3D 


737 




tnt 


** * 


0373 


63AC 


736 






f la*30 






739 


t 






0377 


SC 


740 




tsst 


m A 

** 


0376 


6393 


741 






f las20 






742 


t 










743 


1 










744 


t 


A «u4 4 oaf m> 


T llSn lr*B 






743 


1 






037ft 


3C36 


746 




1 r4 

4 a 




037C 


3637 


747 




and 


a* C&ll lb 


037E 


3F36 


746 




St 


a t ldatn2 






749 


1 






ROM PAGE NO. 


14 








0360 


3C36 


730 




id 


a* io«« Ac 


0362 


3837 


731 




And 


a« £01 1 lb 


0364 


3F38 


732 




St 


a« io<¥ ic 


iod 
















733 


1 






0366 


3C3A 


734 




Id 


a« lda*m2 


0366 


3828 


733 




or- 


a t £1009b 


036A 


3F3A 


736 




St 


aV ldasoi2 






737 


1 






036C 


3C3C 


738 




Id 


a* Idas 12 


036E 


3626 


739 




Of 


a« siBsniD 


0390 


3F3C 


760 




St 


a, ldasl2 


rlod 
















761 


1 






0392 


2A 


762 




rst 








763 


1 










764 


1 










763 


1 










766 


« 


indicator 


•on' 






767 


t 






0393 


3C36 


768 


flas20t Id 


a, ldataC 


0399 


3637 


769 




and 


a, COll lb 


0397 


3F36 


770 




St 


a, ldat«2 






771 


1 






0399 


3C38 


772 




Id 


a* ld»tl2 


039B 


3837 


773 




and 


a, £01 lib 


039D 


3F3S 


774 




St 


a, ldatl2 






773 


1 






039F 


3C3A 


776 




Id 


a, ldasa2 


03ft 1 


3837 


777 




and 


a, C011 lb 


0303 


3F3A 


778 




St 


a, ldasm2 






779 


f 






03R9 


3C3C 


760 




Id 


a, ldas!2 


03fi7 


3637 


781 




and 


a, £01 lib 


03Q9 


3F3C 


782 




St 


a, ld*sl2 






763 


1 






03AB 


2ft 


784 




rs* 








783 


t 










786 


1 


indicator 


*off» 






7B7 


1 






(33 AC 


3C3& 


786 


n«»30i id 


a, ldatn2 



|. indicator 'off* 
I Indicator • on* 



I indicator * on* o» 



I indicator • of f * o 
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11 



LOC OBJ 


LINE 




SOURC 


E STATEMENT 


83AE 3888 


789 




or* 


*• 81800^ 


0388 3P3S 


798 






*, ld*t*£ 




701 


t 






0388 3C38 


708 








0384 38£B 


703 








•386 3F38 


70* 










703 


t 






8388 3C3A 


700 






*,1*M«8 


83BA 


707 






A, 81000b 


038C 3P3A 


700 






a, ld*M8 




. 700 


1 






03B£ 3C3C 








*, 18 


ROM PAGE NC 


LIS 








03C0 3880 


801 




or 


a, 81808b 


03C8 3*3C 


•08' 




St 


a, lc*a»X2 


03C4 8A 


•03 
•04 

•09 


1 
1 







ASSEMBLY COMPLETE, 0 PROGRAM ERROR (8) 
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PAGE 



12 











SYMBOL 


TABLE 










* CQftMAD 


0013 


* 


COMMAH 


0013 


* 


COMPIAL 


0014 




DATA01 


021E 


DATA02 


0222 




DATA03 


0226 




DATA04 


022A 




DATA03 


0210 


DATA06 


0214 


* 


DATA0H 


0081 




DATA0L 


0080 


• 


DATA10 


021 D 


* DATA1H 


0033 


• 


DATA1L 


0082 


• 


DAT ASM 


0083 


* 


DATA2L 


0084 


* DATA3H 


0C87 


• 


DATA3L 


0086 


* 


DATA4H 


0089 


* 


DATA4L 


0088 


DATACT 


0200 




DCH 


00FE 




DCL 


00FC 




OCM 


00FD 


# 01 SPA 


0032 


• 


DI8PH 


0031 




DISPIU 


0034 




DISPL 


0030 


DISPLW 


0033 




FLAS20 


0333 




FLAS30 


03 AC 


• 


FLASH 


0330 


FLASH 8 


0369 




FLASH1 


0372 


* 


XNCOTH 


008C 


« 


1NCOTL . 


008A 


• IKCOTM 


00 SB 


• 


KEST 


0022 




KEST0H 


0043 




KEST0L 


0042 


♦ KEST1H 


0043 


* 


KEST1L 


0044 


• 


KE5T2H 


0047 




KEST2L 


0046 


♦ KE5T3H 


0049 


♦ 


KEST3L 


0048 


• 


KEST4H 


004B 


* 


KEST4L 


004A 


• KEST9H 


©04D 


* 


KEST3L 


004C 




KESTBH 


0021 




KESTBL 


0020 


KEY001 


0107 




KEY002 


0118 




KEY 003 


0132 




KEY004 


0136 


KEY003 


017D 




KEY006 


0173 




KEY O07 


0168 




KEY008 


01 6A 


KEY© 10 


0172 




KEY020 


0142 




KEY021 


0131 




KEY022 


0178 


* KEY030 


013£ 




KEYNO 


0029 




KEYNN 


002A 




KEYOD 


002B 


KEYDN 


002C 


* 


KEYS 


0100 




KEY SB 


02SO 




KEYSB4 


026C 


KEY8C 


000E 




KEYT 


0300 




KEYT0 


0303 


» 


KEYT1 


030A 


KEYTB 


00CB 


♦ LCICOT 


000D 




LDASL1 


003B 




LDASL2 


003C 


LDASMi 


0039 




LDASW2 


003A 




LDATLl 


0037 




LDATL2 


0038 


LDATM1 


003S 




LDATM2 


0O36 




LDISP 


0B00 


* LECOTM 


008F 


* LECOTL 


00SD 


• 


LECOTM 


008E 


• 


LEDD 


0313 




LEDD00 


0328 


LEDD01 


0319 


# 


LI0VF1 


0600 


* 


LI0VF2 


0D00 


• 


LWAIN 


03E0 


* LREMO 


0E00 


♦ 


LTABLE 


0000 


* 


LVLFEX 


0C00 


• 


0VER2O 


0072 


• 0VER2H 


0071 


• 


0VER2L 


0070 




OVERA1 


0012 


» 


0VERH1 


0011 


* 0VERL1 


0010 


• 


PARITT 


000C 




PARITY 


000B 


* 


READC 


0028 


• READN 


00S7 


• 


REHD0 


0060 


• 


REMD1 


0061 


* 


REMD2 


0062 


♦ REM03 


0063 


• 


REHD4 


0064 


• 


REHD3 


0063 


• 


REHD6 


0066 


♦ REKD7 


0067 


• 


RETOA 


006A 




REMQH 


0069 


♦ 


REMOL 


0068 


* RKCE 


00S0 




RKCS9 


006C 




RKCE1 


0071 




RKCE2 


0078 


♦ RKCE3 


O07F 




RKCE4 


006B 




RKCE3 


0038 


• 


RNH 


006B 




006D 


• 




006C 


* 


RWRPCH 


00CA 


* 


RURPCL 


00C8 


* RURPCM 


00C9 




SERVRC 


000F 




SPUCP 


0024 




SPUFF 


0017 


• SPUSH 


0003 




SPUSK 


0023 




SPUSL 


0082 


• 


SPUVDM 


0004 


BPUVSH 


0000 




SPUVSL 


0003 


• 


SPUVUM 


0001 


* 


SPW 


00FF 


* 5 PUB 


00C7 


* 


TIKR2H 


00FA 


* 


T1MR2L 


00F8 


* 


TIMR2M 


00F9 


• TIKRHN 


00F6 


• 


TIWRHO 


001B 


• 


T1WRLN 


00F4 


* 


TIMRLO 


0019 


* TIHRMN 


00F5 


* 


TIMRWO 


001A 


* 


VLFC 


000A 




VLFEC 


0016 


• VLFRB 


0009 




VLFTB 


0008 


• 


VLFTH 


0007 


* 


VLFTL 


0006 


* VLFXA 


0032 


• 


VLFXH 


0031 


• 


VLFXL 


0030 


* 


UARPCL 


00C4 


« WAR PCM 


00CS 


♦ 


WRITEH 


0026 


• 


WRITEN 


0023 








DEFINED 


167 USER 


SYMBOL CS) 
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CP/M TLCS-^47 ASSEMBLER V8.2 

PA8E 1 



LOC OBJ 



LINE 



SOURCE STATEMENT 



X •■ 

8 I 

3 • 

♦ I 

s r 

y i 



data table 



c o — a nd coding table 



ROM PAGE NO. 60 



0F20 

tree 01 

0F21 19 
rol 

0F22 10 
0F23 10 
0F24 10 

1 

0F23 10 
0F26 00 
0F27 10 

ol 

erss 10 

0F29 02 
0F2A 20 
specified 
0F&B 0F 
0F2C 00 
0F2D 00 

0F2F 00 

0F30 00 
0F31 00 
0T32 00 
0F33 00 
0F34 00 
0F33 00 
0F36 00 
0F37 00 

0F38 00 
0P39 00 
0F3A 00 
0F3B 00 
0P3C 00 
0F3D 00 
0F3E 00 
0F3F 20 



9 
10 | 

11 
12 

13 
14 
IS 

16 * 

17 

16 

19 , 
20 

21 
22 

position . 

23 

24 

23 

26 

27 

26 | 

29 

30 

31 

32 

33 

34 

33 

36 

37 f 

36 

39 

40 

41 

42 

43 

44 

43 

46 | 

♦7 | 

46 | 

49 % 



org 

data 
data 

data 
data 
data 

data 
data 
data 



data 
data 
data 

data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 



h'01 
h' 10 

h»!0 
h'10 
M10 

h'10 
h»00 
h»10 



h* 10 
h'02 
h'20 

h»0f 

h'00 
h»00 
h'00 
h'00 

h*00 
h'00 
h'00 
h'00 
h'00 
h'00 
h'00 
h'00 

h»60 
h'00 
h'00 
h'00 
h'00 
h'00 
h'00 
h'20 



•00' read status 

•0l» indicator power cont 

*02 # indicator mod a 

•03» davica input control 

•04* davica out out contro 

•OS* p o w e r relay control 

•06* claar display 

•07* davica display contr 



»06' insert character 
•09» read device data 
' 0a • display character at 



conditional poll 



•0b* 
blank 
blank 
blank 
blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 
blank 



blank 
blank 
blank 
blank 
blank 
blank 
blank 

command expansion 



ascll coding 



ROM PA9E NO* 61 
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PAGE 2 



LOC OBJ LINE SOURCE STATEMENT 



0F40 


50 
31 


1 


org 


h* f 40 




52 


t 


f40-f4f 






53 


1 








54 


t 








35 


1 


f 40 -f 6f -> 


h**ff 




56 


1 






0F40 FF 


57 




data 


h ( ff 


0F41 FF 


56 




data 


h* f f 


CFAC FF 


59 




data 


h 9 ff 


OF43 FF 


60 




data 


h* f f 


0F44 FF 


61 




data 


h» ff 


0F45 FF 


62 




data 


h» ff 


0F46 FF 


63 




data 


h* ff 


0F47 FF 


64 
65 


I 


data 


ft* ff 


0F48 FF 


66 




data 


h» ff 


0F49 FF 


67 




data 


h»ff 


0F4O FF 


68 




data 


h» ff 


0F4B FF 


69 




data 


h» ff 


0F4C FF 


70 




data 


h f ff 


0F4D FF 


71 




data- 


b»ff 


0F4E FF 


72 




data 


h» ff 


0F4F FF 


73 
74 


f 


data 


h»ff 




73 


t 


f30-f3f 






76 


1 






0F30 FF 


77 


data 


h«ff 


0F31 FF 


76 




data 


h» ff 


0F32 FF 


79 




data 


h»ff 


0F33 FF 


80 




data 


h' ff 


0F34 FF 


81 




data 


h*ff 


QFSS FF 


82 




data 


h' ff 


0F36 FF 


83 




data 


h»ff 


0F57 FF 


84 

as 


1 


data 


ft'ff 


0F56 FF 


86 




data 


h' ff 


0F59 FF 


67 




data 


h»ff 


OFSft FF 


88 




data 


h» ff 


0F3B FF 


89 




data 


h'ff 


0F3C FF 


90 




data 


h»ff 


OF5D FF 


91 




data 


h'ff 


OF3E FF 


92 




data 


h»ff 


0F5F FF 


93 
94 


1 


data 


h*ff 




95 


I 


f60-f6f 






96 


1 






BF60 FF 


97 




data 


h»ff 


0F61 FF 


96 




data 


h» ff 


©F62 FF 


99 




data 


h" ff 


0F63 FF 


100 




data 


h» ff 


0F64 FF 


101 




data 


h'ff 


0F63 FF 


102 




data 


h» ff 


OF66 FF 


103 




data 


h»ff 
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LINE 


SOURCE 


STATEMENT 




8F67 FF 


184 


data 


h»ff 






189 I 








8F66 FF 


186 


data 


Mff 




•ro? rr 


187 




h» ff 




BH r r 


188 


data 






BrbB rr 




data 


M f f 




wow rr 


118 


data 


h» ff 




BrbD rr 


in 


data 


h* f f 




woe rr 


118 


data 


h»ff 




Br or rr 


113 


data 


h» f f 






114 i 










US t 


f78-f7f 








116 | 








8F70 C8 


117 


data 


h*c8 


1 8 


8F71 F3 


118 


data 


h»f9 


t 1 


0FT2 04 


119 


data 


h'a4 


1 2 


8F73 89 


128 


data 


h*b* 


1 3 


8F74 99 


181 


data 


h»99 


| 4 


8F79 92 


128 


data 


h*9S 


t s 


8F76 aa 


123 


data 


h'82 


% 6 


8F77 D8 


124 


data 


h»d8 


1 7 




129 | 








8F78 88 


126 * 


data 


h»80 


i a 


0F79 90 


127 


data 


h a 98 


t 9 


CF7A FF 


126 


data 


h»ff 


1 blank 


9F7B C9 


129 


data 


h»c9 


1 " 


•rrc ff 


138 


data 


h«ff 


9 blank 


0F7O 87 


131 


data 


h« b7 




SFTE FF 


132 


data 


h»ff 


1 blank 


8F7F FF 


133 


data 


h»ff 


f blank 



134 | 

133 9 fS8-f8f 
136 f 



ROM POSE NO. 62 



8F88 FF 


137 


data 


h 1 ff 


1 blank 


8FB1 88 


138 


data 


h* 68 


1 A 


8FB2 83 


139 


data 


h'83 


1 » 


8F83 C6 


148 


data 


h«c6 


f c 


8F64 Al 


141 


data 


h*ai 


1 «" 


8FB9 86 


142 


data 


h*B6 


1 E 


8F66 BE 


143 


data 


h» 8a 


1 F 


8FS7 82 


144 


data 


h» 82 


1 8 




149 1 








eFaa 89 


146 


data 


h*89 


1 H 


8F89 CF 


147 


data 


h»ef 


9 X 


8F8A El 


148 


data 


h'al 


I J 


8FBB FF 


149 


data 


h»ff 


1 blank 


8F8C C7 


198 


data 


h»c7 


f t- 


8F80 FF 


191 


data 


h» ff 


9 blank 


8F8E FF 


192 


data 


h» ff 


1 blank 


8F6F C8 


193 


data 


h'c8 


1 o 



194 9 

199 9 f98-f9f 
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PASS 4* 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 








136 


t 








OF 9© 


BC 


1ST 




data 


h* 8c 


1 p 


0F91 


FF 


isd 




data 


h* ft 


t blank 


OF92 


AF 


139 




data 


h* af 


I r 


0F93 


92 


160 




data 


h* 92 


I 8 


OF94 


rr 


161 




data 


,h» ff 


1 blank 


0F93 


Cl 


162 




data 


h f cl 


1 u 


OF96 


FF 


163 




data 


h' f f 


l blank 


OF 9 7 


FF 


164 




data 


h* ff 


I blank 






163 


t 








OF98 


FF 


166 




data 


h*ff 


1 blank 


OF 99 


FF 


167 




data 


h % ff 


! blank 


OF9A 


FF 


16S 




data 


h« ff 


1 blank 


0F9B 


FF 


169 




data 


h f ff 


i blank 


0F9C 


FF 


17© 




data 


h»ff i 


1 blank 


0F9D 


FF 


171 




data 


h» ff 


| blank 


0F9E 


FF 


172 




data 


h»ff 


t blank 


OF9F 


BF 


173 




data 


h»bf 


[ blank 






174 


1 












173 


1 


faO-faf 










176 


1 








OF AO 


FF 


177 




data 


M ff 


1 blank 


OFAl 


aa 


178 




data 


h»88 


\ A 


OFA2 


S3 


179 




data 


h*83 \ 


\ b 


0FA3 


C& 


ISO 




data 


h ? c6 


\ c 


OFA4 


Al 


181 




data 


h**i 


r d 


OF A3 


66 


182 




data 


h» 66 


1 E 


OF AS 


BE 


183 




data 


h'Ba 




OFA7 


82 


184 




data 


h*82 


r g 






183 


f 








OF AS 


89 


186 




data 


h*89 ] 


1 H 


OFA9 


CF 


187 




data 


h»cf 1 


\ x 


OFAA 


El 


188 




data 


h*al 


\ J 


OFAB 


FF 


189 




data 


h* f f 


i blank 


OF AC 


C7 


190 




data 


h»c7 


1 L 


OF AO 


FF 


191 




data 


h' ff 


1 blank 


OFAE 


FF 


192 




data 


h»ff 


\ blank 


OFAF 


CO 


193 




data 


h*cO | 


1 o 






194 


1 












193 


t 


fb©-fbf 










196 


! 








OFBO 


ac 


197 




data 


h»8c 


1 P 


OFBi 


FF 


198 




data 


h»ff i 


1 blank 


0FB2 


AF 


199 




data 


h«af i 


i r 


OFB3 


92 


200 




data 


h»92 i 


f 8 


OFB4 


FF 


201 




data 


h» ff 


\ blank 


OFB3 


Cl 


202 




data 


h»ei 


1 blank 


OFB6 


FF 


203 




data 


h"ff 


1 blank 


OFH7 


FF 


204 




data 


h* ff 


} blank 






203 


1 








OFB8 


FF 


206 




data 


h»ff \ 


1 blank 


OFB9 


FF 


207 




data 


h»ff \ 


blank 


OFBA 


FF 


208 




data 


h»ff j 


t blank 


OFBB 


FF 


209 




data 


h»ff \ 


blank 


OFBC 


FF 


210 




data 


h»ff i 


blank 
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LOC OBJ LINE SOURCE STATEMENT 

9FBD FF 211 data h»ff | blank 

OFBE FF 212 - data h» f f t blank 

OFBF FF 213 data h'ff t blank 

214 f 

213 | 

216 f T awota con trol aata 

217 | 

ROM POSE NO. KB 



OFCO 


216 




h f f eO 






219 | 








OFCO FF 


220 


data 


h f f f 




OFCi FF 


221 


data 


h* f f 




0FC2 FF 




data 


h»rt 




0FC3 FF 


223 


data 


ft 9 tr 




0FC4 13 


224 


data 




1 


0FC3 11 


223 


data 


h»ii 


t 


•FC6 FF 


226 


data 


h»ff 




0FC7 16 


227 


data 


h* 16 


1 


0FC6 FF 


226 


data 


h* ff 




0FC9 FF 


229 


data 


h* ff 




«FC» FF 


230 


data 


h«ff 




OFCB FF 


231 


data 


h' ff 




•FCC FF 


232 


data 


h»ff 




OFCO 18 


233 


data 


h» 12 


f 


OFCE FF 


234 


data 


h» ff 




CFCF 17 


23S 
236 t 


data 


h» 17 


1 


OFDO FF 


237 


data 


h" ff 




OFDi 3d 


236 


data 


h«3e 


I 


0FD2 34 


239 


data 


h* 34 


f 


0FD3 10 


240 


data 


n* 10 


t 


OFD* 32 


241 


data 


h*32 


I 


0FD3 14 


242 


data 


h« 14 


1 


0FD6 36 


243 


data 


h*36 


t 


0FD7 FF 


244 


oat a 


h»ff 




0FD6 31 


249 


data 


h*31 


1 


OFDO 39 


246 


data 


h«39 


1 


OFM 39 


247 


data 


h»33 


1 


OFDB FF 


246 


data 


h»ff 




OFDC 33 


249 


data 


h*33 


1 


OFDD 32 


250 


data 


h'30 


1 


OFDE 37 


291 


data 


h»37 


1 


BFDF IS 


292 

293 | 

294 | 


data 


h» 19 


1 



ROM PA8E MO. 63 

0FE7 239 or*g h»faT 

236 | 

SS7 |* fcvysean data 

296 1 

0FE7 37 299 data h» 37 



on / off 
avant 

cloar* 



auth 



6 
4 

+ 
I 2 



3 
O 

7 

•can 



t 

0167237 
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PflOE S 



LOC 


OBJ 


Lire 


SOURCE 


8TRTEHENT 






©FEB 


©0 


• 26© 


data 


h*©0 


1 




©FE9 


©9 


261 


data 


h v e© 


f 




OFEft 


©0 


262 


data 


h'©© 


1 


no uv# 


©FEB 


32 


263 


data 


h'32 


t 


•2» 


©FEC 


©0 


264 


data 


h'09 


f 


no u»o 


©FED 


34 


269 


data 


h»34 


1 


»4 f 


©FEE 


13 


266 


data 


h» 13 


1 


•em/off* 


©FEF 


9© 


267 


data 


h*e© 


1 


no um 


©FT© 


14 


266 


data 


h'14 


1 




©FF1 


19 


269 


data 


h» 13 


t 


pc/fc inn 


©FF2 


16 


27© 


data 


h'16 


1 


»e» 


©FF3 


36 


271 


data 


h*36 


1 


•6» 


©FF4 


17 


272 


data 


h» 17 


t 


«/»ond 


©FF9 


©© 


273 


data 


h*9© 


f 


no u*o 


©FF6 


©© 


274 


data 


n»e© 


1 


no um 


CFF7 


12 


279 


data 


hU2 


t 


a/auth 


©FF8 


1© 


276 


data 


h» l© 


f 


»*■ 


©FF9 


11 


277 


data 


h»ii 


t 


■/tvtnt 


©FFA 


39 


278 


data 


h«39 


t 


•5» 


©FFB 


33 


279 


data 


h' 33 


1 


•3» 


©FFC 


3© 


28© 


data 


h a 3© 


f 


•©» 


©FFD 


39 


281 


data 


h«39 


t 


»9» 


©FFE 


38 


282 


data 


h'3S 


1 


•8» 


©FFF 


31 


283 


data 


h»31 


1 


• t» 






284 | 











289 f 

286 vnd 
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CP/M Tl-CS-47 ASSEMBLER VS. 2 

PASE 



LOG OBJ LINE SOURCE STATEMENT 



1 I — 

2 | 7.1983. 

3 | ldisp.ss* VI. 0 

* I CTMP4740P) 

Si * ' 

6 | display rout in* 

7 | 
a | 

9 , _— 



•no I 1st 
•list 



308 | 
303 | 



RON PAGE NO. 4* 



0B00 




304 




01*0 


h'bee 






303 


1 










308 


t 


interrupts snsbls 






307 


1 






OB00 


3F32 


308 




St 


Stdlsps 


0802 


44 


309 




Id 


a v C0100b 


OB03 


13 


310 




*cn 


*« sir 


OB04 


36GF 


311 




•iclr 


il,1011llb 






312 


1 










313 


1 










314 


1 










313 


f 


push rsglstsr 






316 


1 










317 


1 






0B06 


2330 


318 




NCf) 


hl.disol 






319 


t 










380 


1 


count up ltd 


count mr 






331 


1 






QB0S 


3C8D 


322 




Id 


*, lscotl 


0B0A 


06 


323 




inc 


* 


OB0B 


3FBD 


324 
323 




St 


« 9 lscotl 


8B0D 


00 


328 


1 


cnpr 


s»Ch*0 


0B0E 


B3 


327 




b 


displO 






328 


t 






CBCF 


3C8E 


329 




Id 


*, lscota 


esii 


08 


330 




inc 




OBIS 


3F8E * 


331 




St 


*» lscotn 






332 


1 






0B14 


D0 


333 




ernpr 


a,Ch»0 


0B13 


B3 


334 




b 


displO 






333 


1 







0167237 
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CP/N nXS-47 «8SEMBtXR V2.2 



LOC 


OBJ 


LXNC 




SOURCE 


STATEMENT 


0B16 


3C8F. 


336 




Id 


a 9 lacoth 


obis 


oa 


337 




inc 


* 




3FSF 


338 




st 


a* lacoth 






339 


I 






obib 


D0 


340 




c»pr 


a,£h'0 


0B1C 


B3 


341 




b 


diapie 






348 


1 










343 


t 










344 


t 




■r flow 






349 












346 


1 






0B1D 


4F 


347 




Id 


*,Ch»f 


0B1E 


3F8F 


348 




at 


a t lacoth 


0828 


43 


34Q 




Id 


a, £h*3 


0821 


3F6E 






•t 




0B23 


40 


331 




Id 




0824 


3F6D 


332 




•t 


a, lacot 1 








1 






0B26 3C33 






Id 


a^ oiapiw 


0828 












8BS8 


SE 






taat 


a* s 


0B29 


AF 


■ay 

Ml 




b 


diap!2 


0B2A 


3838 


360 


1 


and 


m. #iaiih 

ft| Stvi la 


0B2C 


3F33 


m« 


I 


•t 


Mi 1 

a% oiapiw 


0B2E 


83 


■MO 
*MMC 




b 








JOJ 


t 






082F 


3884 




diap!2t or 


a« 


0831 


3F33 


366 




•t 


a% dlaplw 






367 


1 
f 












1 


lad "on" 








389 


1 










370 


f 






0B33 


3C33 


Jrl 


dlaplOt Id 


a 9 displw 


0B3S 


32 


372 




tHt 


4*2 


0836 


6B63 


373 




b 


diapll 






374 


1 










373 


1 










376 


1 


raal part 








377 


1 










376 


1 










379 


1 










388 


t 


lad 'on' 








381 


1 






0838 


SF 


362 




taat 


. *,3 


0839 


6B4F 


383 




b 


dlapl3 






384 


I 










389 


1 


wad *on* 








386 


1 






0B3B 


3837 


387 




and 


a 9 88111b 


0B3D 


3F33 


386 




at 


a, dlsplw 


0B3P 


3C39 


369 




Id 


a» ldatal 



1 invart flag 



t •l«->»0» 



I *0»->M* 



* | imaginaly part 



t lad 'on* 



0167237 



182 



CP/M TLCS-47 ASSEMBLER V2.2 



LOC OBJ 



LINE 



SOURCE STATEMENT 



RON PA8E NO. A3 a 



0B41 


3AA1 


390 


out 


a,*op01 


0B43 


3C3& 


391 


Id 


a, lda*o2 


0B43 


3AA2 


392 


out 


a v %ep02 


0B47 


3BS6 


393 


clr 


*6p©6 f i 


0B49 


3826 


394 


ttt 


*op0& f 8 






399 


f 




0B4B 


3925 


396 




ftpuvsl, 2 






397 


1 




0B4D 


6BS9 


398 


b 


tfispl0 






399 


1 








400 


1 Imd »on» 








401 


t 




0B4F 


3628 


402 


dlmpl3i or 


a,£1900b 


0B31 


3F33 


403 
404 


St 


a, dlaplw 


0B33 


3C37 


-403 


t 

Id 


a,ldatll 


0B33 


3om 


406 


out 


a,*op01 


0B57 


3C38 


407 


Id 


a,ldat 12 


0839 




408 


out 


a, %op02 


0B3B 


3B16 


409 


sat 


*©pOS f 1 


0B5D 


3BS6 


410 


clr 


%©p06,2 






411 


1 




0B3F 


68S9 


412 


b 


displO 






413 


1 








414 


1 








413 


1 laaginaly part 






416 


1 








417 


t 








418 


1 key scan ready 






419 


f 




0B61 


3929 


420 


•at 


spuvsl,2 






421 


t 




0B63 


5F 


422 


displli tHt 


*,3 


0B64 


B9 


423 


b 


di»pl4 






424 


1 








423 


f nsd *on' 








426 


1 




0B&S 


3837 


427 


and 


a, £011 lb 


0B67 


3F33 


428 


•t 


a, dlsplw 






429 


f 




0BS9 


3C39 


430 


Id 


a, ldaMl 


0B6B 


3AAi 


431 


out 


a«%op01 


0BSD 


3C3A 


432 


Id 


a, ld*sa2 


0B6F 


3AA2 


433 


out 


a, Vop02 






434 


t 




0B71 


3B26 


433 


■at 


%op08,2 


0B73 


3B36 


436 


clr 


*op0&, 1 






437 


I 




0B7S 


3929 


438 


set 


spuval,2 






439 


1 




0B77 


8B89 


440 


b 


dlspl0 






441 


I 








442 


1 lad 'on* 





t * keyscan raady* o 



I key scan ready 
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pose 4 



U3C 


GBJ LINC 


1 


SOURCE 


STATEMENT 


•979 


382ft 


443 
444 


1 

dl«pl4i 


Of* 


•,21000b 


0B7B 


3F33 


443 




•t 




•B7D 


3C3B 


444 
447 


1 


Id 


a, Idaoll 


•B7F 


3M1 


448 




out 


a,*op01 


RON 1 


we no. 44 


• 








0B81 








Id 


a, lda*12 


0883 




480 




out 








4S1 








0B83 


3B14 


432 




Ift 


*op06«l 


•BS7 


3B44 


433 




elr 


ftop04,2 






434 


1 










433 


1 










434 


1 rot in 


m 








437 


t 










438 


I 






0B69 


2930 


439 
440 


dlmplOi 


KCft 


hl.displ 


•BBS 


47 


441 


1 


id 


a,£h»7 






442 


1 






•BSC 


340F 


443 




dlelr 


11, 101111b 


•BSC 


3C1C 


444 
443 


1 


Id 


«, virb 


0B90 


13 


444 




itch 


*, mir 


0B9t 


3C32 


447 




Id 


a, dlooa 


0B93 


89 


448 
449 


1 


rvtft 








470 


t 










471 




•nd 
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PAGE 3 



SYMBOL TABLE 



* conn AD 


0913 


« 


COMMAH 


001S 


• 


COMMAL 


0014 


• 


DATA0H 


0061 




* DATA0L 


eeae 


• 


DATA1H 


0083 




DATAIL 


0082 




DATA2H 


0083 




* DATA2L 


0084 


• 


DATB3H 


0087 


• 


DATA3L 


0086 


• 


DATA4H 


0089 




* DATA44. 


©csa 


• 


DATACT 


0200 




DCH 


00FE 


• 


DCU 


00FC 




* DCPf 


eeFD 




DX8PA 


0032 


• 


DISPH 


0031 




DXSPX0 


0B89 




• DISPIW 


0034 




DI8PL 


0030 




DXSPL0 


0B33 




DXSPL.1 


0B63 




DISPL2 


0B2F 




DISPL3 


0B4F 




D18PL4 


0B79 




DISPLU 


0033 




EIRB 


00 1C 


• 


FLASH 


03S0 


• 


XNCOTH 


008C 


♦ 


XNCOTL 


008A 


* 


• INCOTKI 


0Q8B 


* 


KEST 


0022 




KEST0H 


Q043 


• 


KESTOU 


0042 




• KEST1H 


0043 


* 


KEST1L 


0044 


• 


KEST2H 


0047 


* 


KEST2L 


0046 




♦ KEST3H 


0049 


• 


KE5T3L 


0046 


• 


KE5T4H 


004B 


• • 


KEST4U 


004A 




* KEST3H 


0040 


* 


KEST5L 


004C 


• 


KESTBH 


0021 


• 


KE5TBL 


0020 


3 


« KEYND 


0089 


* 


KEYNN 


002ft 


* 


KEYOD 


002B 


• 


KEYON 


002C 




• KEYS 


O100 


* 


KEYSB 


02S0 


• 


KEY5C 


000E 


• 


KEYT 


0300 




* KEYTB 


0OCB 


* 


LCICOT 


000D 




LDASL1 


003B 




LDASL2 


003C 




LDASM1- 


0039 




LDASM2 


003A 




LDATL1 


0037 




LOATU2 


0038 




LDflTMl 


0033 




LDATM2 


0036 




LECOTH 


008F 




LECOTL 


0080 




LECOTW 


088E 




LEDD 


0310 


• 


LI0VF1 


0600 


• 


L20VF2 


0D00 




* LMAXN 


03E0 


* 


LRERO 


0E00 


• 


LVLFEX 


0C00 


* 


0VER2A 


0072 




* 0VER2H 


0071 


* 


0VER2L 


0070 


• 


0VERA1 


0012 


* 


OVERHX 


0011 




* 0VERL1 


0010 


* 


PRRITT 


000C 


• 


PARITY 


000B 


* 


READC 


0028 




♦ READN 


0027 


* 


REMD0 


0060 




REMD1 


0061 


• 


REWD2 


0062 




* REMD3 


0063 


• 


REMD4 


0064 


• 


REM05 


0065 


• 


REWD6 


0066 




♦ REWD7 


0067 


♦ 


REHQA 


006A 




REJtOH 


0069 




REMOL 


0068 




• RKCE 


0050 


* 


RNH 


006B 


* 


RNL * • 


0060 


• 


RNH 


006C 




• RURPCH 


00CA 


* 


RWRPCL 


00C8 




RURPCH 


00C9 


* 


SERVRC 


000F 




* SPUCP 


0024' 


* 


8PUSH 


0003 




8PUSK 


0023 


* SPUSL 


0002 




• bpuvm 


0004 


* 


SPUVSH 


0000 




SPUV8L 


0005 


♦ 


SPUVUW 


0001 




* SPW 


0OFF 


*- 




00C7 




TABLE 


0000 


• 


TTMR2H 


00FA 




♦ TXMR2L 


00FB 


* 


nvmm 


00F9 




TIKRHN 


00F6 


» 


TXMRHO 


001B 




* TXMRLN 


00F4 


* 


TIWLO 


0019 


* 


TXMRJ1N 


00F5 




TXHRMO 


001 A 




• VLFC 


0000 


» 


VLFEC 


0016 


• 


VLFRB 


0009 




VUFTB 


0008 




* VLFTH 


0007 


• 


VLFTL 


0006 




VUFXA * 


0052 


• 


VLFXH 


0031 




♦ VLFXL 


0050 


» 


UARPCL 


00C4 




UARPCM 


00C3 


* 


WRITEMr 


0026 





* URXTEN 0025 

DEFINED 137 USER SYTGOLCS) 
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CP/M TLCS-47 ASSEMBLER V2.2 



LOG OBJ LINE SOURCE STATEMENT 



I • 

e | 7. 1983. 

3 i it*bi».**« vi. a 

♦ | ITMP4740P) 
3 I 

6 I t«bl* routine 

T I 

• I 

9 | 



ROM POSE NO. • 



27 | 



80 orQ h* 000 

0000 63E0 C9 b Xmmin 

30 | 

0002 6CO0 31 b WlfM 

' a i 

0004 SB 33 rvtt 

0009 00 34 nop 

39 1 

0006 6600 34 b Ilovfl 

37 | 

30 b ilovfg 

39 | 

40 b ldi»p 
♦I I 

00OC 6E00 48 b lrtao 

43 | 



ASSEMBLY COMPLETE, 



0 PR03ROM ERROR (81 



186 
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CP/K TUCS-47 ASSEMBLER V2. 2 

SYMBOL TABLE 

L0ISP 0B00 LIDVF1 0600 LJ0VF2 0000 LKflIN 03E0 

LREHO 0E00 LVLPEX 0C00 

DEFINED 6 USER SYMBOL CS) 
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CP/W VJC3^7 ASSEMBLER VS. 2 

PA6E 1 



LOC OBJ LINE SOURCE 8TOTEHENT 



liovf2.«ss 




VLB 


(TWP4740P) 


7. 19B3. 


rs 


MOtV C 




rout i r>« 





Snollst 



•list 





26a 


1 




ROM POSE NO. 32 








0000 


269 




org h* tf09 




279 


1 






271 


t 






272 


1 






273 




rwQlstor 




27* 


t 






279 


1 




BD00 3F7£ 


276 






eoee ** . 


277 




Id a,£9100b 


OD03 13 


278 




net* sir 


0D0* 366F 


279 




•ictr 11, 191111b 


9D06 2S79 


280 




KCti hi, ovsr21 




281 


It 






282 


II 


ti—r2 stop 




283 


II 




0D06 *0 


26* 




id *,ce 


0DO9 3A80 


269 




out «, %opld 




286 


it in tit if in ttt i it i in ii iitt ii nit i it nun i tfi 




287 


II II III III III MM II II II II II It It It tit lilt Hill III 




288 


1 






289 
299 


It 


ehsek Nl rout in. * 


eOQB 3C6B 


291 


• 


Id a, rnh 


0DOD 01 


292 




c«pr a, Si 


©DCe 6D*3 


293 




b rs*100 | Nl was not M v 




89* 


It 






299 


It 


Nl-l 




296 


If 




0D10 3BD0 


297 




tsstp %00* 1 | etisek port for rmott 


0018 OF 


298 




b r*«&00 | port mm* * 1* * it ■*»« not 


t*rt bit 










299 


1 






390 


It 


it was start bit 




3B1 


1 
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CP/W TLCS-47 PSBEMBLER V2-2 



POSE 



LOG OBJ 

0013 42 

0014 3F6B 



0016 3B06 
0D18 4F 
0019 3FFA 
0O1B 40 
00 1C 3FF9 
0D1E 47 
0D1F 3FF8 

0D21 4d 
0D22 3A80 



0O24 2970 

0026 47 

0027 3&QF 
0D29 13 
0D2A 3C72 

0D2C 3B46 
0D2E 2B 



0D2F 39F0 
0031 B3 

0D32 A4 



0033 3B06 
0033 4F 
0036 3FFA 

0038 43 

0039 3FF9 
0D3B 4E 
0D3C 3FF8 

0D3E 40 
0D3F 3080 



LINE 

302 

303 

304 | 

303 1 

306 

307 

308 

309 

310 

311 

312 



SOURCE STATEMENT 



Id 
St 



«|C2 



I N2-2 



setting titamrZ 



Id 
st 
Id 
st 
Id 
at 



«op06,0 

«,ttmr*2h 
*,£h«d 
t tmr&n 

*,tlm-21 



313 f| 






314 


Id 


313 


out 


*, %opld 


316 ti 






317 mi 


rstum 


rout irm 


316 tt 




hl,ov«r21 


319 rs»300i 


xch 


320 


Id 


*,*0111b 


321 


dielr 


11, 101111b 


322 


xch 


«, sir 


323 


Id 


ovsi-2* 


324 u 






323 


clr 


*op0&, 0 


326 


rstl 




327 | 






326 || 






329 r*f«200» 


tittp 


•puvsti, 3 


339 


b 


r*«210 


331 I 






332 


b 


rwa300 


333 l 






334 % 






333 r«ft210t 


ttt 


*op0&*0 


336 


Id 


s,*h» f 


337 


st 


«, 1 l»r2h 


338 


Id 




339 


st 




340 


Id 




341 


st 


*, t ivr21 


342 || 






343 


Id 


344 


out 


*, Xopld 



I timvr2 sti 



jump to rttum rout It 



343 tl 



R0H PRSE NO. 33 
0O41 6024 



346 
347 
348 
349 
350 | 

331 t 

332 | 

333 | 



b r*m300 

iiiMiMutif nitimm 
mimiuumummi 
tmtttiiif mint mm 
t 



Nl 



M s not •!» 
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CP/M TLC3-47 PSSEHBLER V2.2 

PAGE 3 



LOC 


OBJ 


LINE 


SOURCE 


STfiTEWENT 


0D43 


3C6B 


394 


r*«100i 


id 




0D43 


D0 


339 






*.*0 


0D46 


BE 


356 






xf 


0047 


9a 


337 




i) 


rtalld 


0D46 


68 


3SS 




a 


r.1000 






3S9 


t 1 










360 


1 






0D49 


40 


361 


r i Ml20t 


Id 




0D4A 


3F68 


362 




st 


a, mh 


0D4C 


3F6C 


363 




«t 




0D4C 


3F6D 


364 




«t 


a, ml 






369 


1 






0D30 


6D24 


366 




b 


r*o30O 






367 


til 










366 


III 










369 


111 






0DS2 


39B0 


37a 


I-MU0I 




•puvoft, I 


0D54 


B9 


371 




b 








372 


1 










373 


1 


d«t« < 


cr«at rout 






374 


1 






0DS9 


3970 


375 




clr 


■puv«h r 






376 


1 






0D57 


3952 


377 




elr 


•puftl, 1 


> off 
















376 


1 






0D59 


6D24 


379 




b 


r*m3&8 






360 


1 










381 









I FX mas not • 1* 

I <Umy currently d«Dr*r**»«d 
I rvtum 



ftESEMBUY COMPLETE, 



0 PROG ROM ERROR CS) 



CP/K TLCB-47 ASSEMBLER 



♦ 


comAD 


0013 


# COMMFC 


• 


DC* 


00FE 


* DO. 


* 


DI8PH 


0031 


♦ DXBPXU 


• 


XNCOTH 


0O3B 


» INCOTL 


* 


KEST0H 


0023 


* KEST0L 


• 


KEST2H 


0027 


• KEST2L. 


* 


KE8T4H 


002B 


♦ KE3T4C 


• 


KEYMO 


002C 


• KEYNN 


• 


KEYS 


0100 


* KEYSB 


• 


LCICOT 


000D 


• LDATLl 




LDATM2 


0038 


• LDXSP 


• 


UECOTM 


003O 


• LX0VF1 


♦ 


LVLFEX 


0C00 


0VER2A 


* 


OVERA1 


0012 


* 0VERH1 


* 


PARITY 


000B 


RE1000 




REM120 


0049 


REM200 


* 


REHD0 


0060 


• REMD1 


* 


REMD4 


0064 


» REMD5 


* 


REHOA 


006A 


• REMGH 






0B6B 


RNL 


* 


RURPCL 


00C8 


♦ RWRPCW 


* 


6 PUSH 


0003 


* SPUSK 




8PUV6H 


0000 


• SPUV8L 


• 


8PWB 


00C7 


• TABLE 




TIMR2M 


00F9 


* TIMRHN 


» TXHRLO 


0019 


• TXHRMN 


* 


VDATAL 


0017 


♦ VLFC 


• 


VLFTB 


0008 


* VLFTH 


* 


VLFKH 


0031 


• VLFXL 



190 



/a 

PAGE 4 



SYMBOL VaBLE 



001S 




0014 


00FC 


* Den 


00PD 


0034 


• DIBPL 


0030 


0039 


* XNCOTH 


003A 


0022 


• KEST1H 


002S 


0026 


• KEST3H 


0029 


002A 


* KE3TBH 


0041 


002D 


* KEYQD 


002E 


0290 


* KEYBC 


000E 


0037 


* LDATL2 


0038 


0B00 


* LECOTH 


003E 


0600 


♦ LMAXN 


03E0 


0072 


* 0VER2H 


0071 


0011 


* QVERL1 


0010 


0D48 


REM100 


0D43 


0O2F 


REM210 


0033 


0061 


* REMD2 


0062 


0063 


• REMD6 


0066 


0069 


• REMOL 


0068 


006D 




006C 


00C9 


• SERVRC 


000P 


0020 


SPUSL 


0002 


000S 


♦ SPUVUW 


0001 


0000 


TIMR2H 


00FA 


00F6 


* TXMRHO 


001B 


00F9 


# TXMRMO 


001A 


000A 


* VLFEC 


0016 


0007 


• VLFTL 


0006 


0090 


• UARPCL 


00C4 



0167237 



* 


DATOCT 


0200 


• 


DISPA 


0032 


• 


DXSPLU 


0033 


• 


KEST 


0043 


* 


KEST1L 


0024 


• 


KEST3L 


0028 


♦ 


KESTBL 


0040 


• 


KEYQN 


0O2F 


* 


KEYTB 


00CB 


• 


LDATMl 


0035 


• 


LECOTL 


003C 


• 


LREMO 


0E00 




0VER2L 


0070 


* 


PARITT 


000C 




REIU10 


0OS2 




REM300 


0D24 


♦ 


REMD3 


0063 


♦ 


REMD7 


0067 


• 


RKCE 


0050 


* 


RURPCH 


00CA 


• 


SPUCP - 


0021 


• 


SPUVDM 


0004 


• 


SPW 


00FF 




TIMR2L 


00F8 


* 


TIMRLN 


00F4 


* 


VDATAH 


0018 




VLFOT 


0009 


♦ 


VLFXA 


0052 


* 


WARPCM 


00C5 



DEFINED 
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-*iLEl DROP?_RST:UEHftRM HEWLETT-PACKARD: S041 AfffnbUr 
LOCATION OBJECT CODE LIME SOURCE LINE 

1 8041 " 



0167237 



v000?> 
<O001 > 

<oooe> 

<O00A> 
• 0004> 

soooc: 

^0003> 
< 00OB> 
* nnnpi 
<009c v 
^OOOE' 



f 0007* 



3 
4 

3 

6 
7 
8 
9 
1 0 

y i 

12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
23 
29 
30 
31 
32 
33 
34 
33 
36 
37 
38 
39 
40 
41 
42 
43 

44 

43 
'6 
47 
48 
49 



30*2 Drop Proce?*or nam Pout In* 



< :*:<<<<<*;<•:< 



Ufflng Register 



►>>>•>>>>>>>> 



;R0 
:Rl 
;P.2 
:R3 
;R4 
)P3 
;R6 



General Rtgister 

Ctncra) Register 

General Regifter 

Genelal Register 

Ctntrtl Register 



— Converter 

— U*ed in drop poll »ap 
— Converter 

— Converter , Soft counter 

RF cable switch f . Store cable nua. 



Counter for count 04 CMP 



,R7 


— Interrupt routine z+ address 








: <<<<<«<«<'. Port 


■•>.«>>>>>* 








:P1 <*3* 


<4> - 


:3> <2> <1, '0. Sub*c-iber Select 








:PI '7> 






Test switch Reset 


out * 


iy us 


! 0 u 


;P4 <3- 


<2> <1> <0> 


Converter Control 










<Z> CI > 


Drop Scan Switch 


S2 . S 1 


,s? 




;P3 <4 = 






VLF OUT 








;P6 '3* 


<2> < 


*1> <0> 


Power Oetec* I 








;P7 M> 


<0> 




II 








:P7 '7' 


%2> 


♦ 


ECU Addre** 








;C0CE 




*dd**e»* 


Coaent 




pin out 


D*T_1 


EQU 


00001 001E- 


Tuning data * 1 * 






1 


DAT_0 


ECU 


0 n n o 0 00 1 8 


Tuning data *0' 




Q 


f 


CLKDAT 


EQU 


00001 0006 


Clod daia *i* 




9 


0 


L0DPrt T 


EQU 


00001 0t 0B 


Load pul»e lata *1 ' 








PURC'Tfi 


EQU 


tfOOOOl OOB 


pni»»r n» f 




Q 


4 


PWRDT: 


EQU 


00001 1 008 


Po^er on 




O 


4 


CABL_- 


EQU 


0000001 18 


Cable Select m 




0 


3 


CABL_B 


EQU 


00001 01 IB 


Cjpj* ?«iect B 




o 


3 


DETDA* 


EQU 


00001 1 OIB 


Power check 




Q 




CnBL_C 


EQU 


000001 1 08 


Cable Select C 






6 


CABL.r 


EQU 


nnooi i 1 08 


Cable Select D 




i • 





COUNT PS EQU 



con jt ant 



rTE-'C^T 

; SETD-T 
:REr-C-T 



EPU 
EQU 
EQU 
EQU 



"•liable 

3 • o* - •? j p 

Sub. Cowmard ccnst&nt 
00H 
01H 
02H 
03H 
Memory loc. 



I Or 1 1 



lebel 



[".wice co«*t ol 
C*e*tce dircla** control 
Set data to device 
Read data 





30 


;Label 




head addes* 


Co<i)«ent 


<0020> 


31 


PURDE" 


EQU 


2 OH 


01 Command 


< 0021 * 


32 


CHmWEL 


EQU 


2!H 


03 Command 


; 0024 * 


33 


SUB «E S 


EQU 


24H 


na Connand SUB 


<0023> 


34 


SHDMES 


EQU 


25H 


04 Cora wand 


<002D> 


33 


SUBPWR 


EQU 


2DH 




*002F> 


36 


SUBSET 


EQU 


2FH 


06 Connand 


< 003I> 


37 


DRPPOL 


EQU 


31H 


07 Command 



APPENDIX B 
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LOCATION OBJECT CODE LINE SOURCE LINE 
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<0038> 


38 


DEVPOL 


EQU 


76H : 


0$ 


Ccm»«nd 




< 0036> 


3? 


F0P84 


EOU 


56H ; 


84 


Connand 






60 






























61 




ORG 


OH 






0000 


13 


62 




OIS 


I 




; 0 is nabl « ext interrupt 


0001 


04 0? 


63 




jmp 


START 




: # ?-tart Addrcxs 






64 




OPC 








0003 


?3 


63 




RETP 












66 


; 


OPC 


7H 










67 




jmp 


TIMJNT 




TIMER INT. 






68 
































69 




ORG 


09H 






000? 




70 
71 


S-TORT i 










000? 


237F 






MOV 


A , II 07FH 






0008 


39 


73 




OUTL 


PI , A 




PESET PULSE Fnp PEP T FERAL PP0CE330P 


oooc 


23FF 


74 




MOV 


h.HOFFW 






OOOE 


39 


73 




OUTL 


PI , A 










76 


; 










OOOF 


F3 


77 




EN 


FLAGS 




enable flags IBF OBF 


001 0 


03 


78 




CLR 


F1 




Fl — us« for command header* f AO > 


001 1 


33 


7? 


START" : 


D1S 


TCNTI 




t 


0012 


63 


30 




STOP 


TCNT 










31 
















82 










04 command buffer clear 


0013 


B826 


83 




MOV 


P0,#SND«EP*1 






0015 


B040 


84 




mov 


<?R0, »04 0H 










85 
















86 










' 34 command buffer clear 


0017. 


B837 


87 




nov 


RO, f F0R84+1 






0019 


BOFF 


88 




MOV 


l?RD, • OFFH 










89 












001 B 


B81 C 


90 




MOV 


PO - »P1 CH 




reoi t tjr b snk 1 P4 


OOlD 


B031 


91 




MOV 


9P0.*DRPPOL 




^et Prop poll nap head addrefff 






92 


. 








for interrupt initial start. 


001F 


B831 


93 




MOV 


P0,*DPPPOL 






0021 


BP07 


94 




MOV 


R3.t7 






0023 


BOFF 


93 


INI LF 1 * 


NOV 


APO. * OFFH 




f*» op Poll Map imt i al i zat *on. 


0023 


18 


96 




INC 


PO 






0 026 


EB23 


97 




D-JNZ 


R3, INJLF1 






0 028 


B838 


98 
99 




MOV 


PO.trEVPOL 






002A 


BA06 


1 00 




MOV 


P2,»* 






002C 


8B05 


101 


IMILP2: 


HOV 


R3.#5 




C't--ic€ Poll Map initialization. 


OOZE 


BOFF 


1 02 


INJLF3: 


MOV 


8P0, »0FFH 






0030 


18 


) 03 




INC 


PO 






0031 


EB2E 


1 04 




D JHZ 


R3, INILP3 






0 033 


EA2C 


105 




DJHZ 


R2. IMILP2 










106 


r 










0035 


BF04 


107 




MOV 


R7,#04H 




Initialize addrer* Pegister. 






108 










for int«rr»jpt routine rt*rtirg 






1 09 










0037 


2304 


1 1 0 




MOV 


A,»PURDTP 




All covertcr switch off 


0039 


1402 


111 




CALL 


ALLCNT 


\ 




003B 


23 03 


] 12 




MOV 


A » *CABL m 






003D 


I4D2 


113 




CALL 


ALLCNT 










1 14 


» 


nov 


A,tCABL_C 


i 


Clear Subscriber o©ta 



c ItE . t'FOP7_F5T ' yFH-5 
LOCATION object core LIHE 
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HE^LT r T-F»»M : 8041 mi 7 «**.***- 
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003F 5454 

0041 C5 
0012 23 OA 

0044 62 

0045 8003 

004? 25 
0048 45 



004? D676 
Q048 7650 



004D 
004E 

0050 
0051 
0052 
0*>53 
0055 

ooc-r 

0058 
003ft 



22 

0449 

A3 
22 
AB 

03F7 
F649 
F8 
03 SB 
B3 



005B 64 
005C 66 
0050 68 
OOSE 6A 
OW 6C 
00*0 6C 

0061 70 

0062 72 
0*63 74 

0064 0«CF 
0066 0497 
0fi6B 0449 

006C WOm 
006E 244C 
00~0 0449 
0072 C47F 
nnra I4D4 



C*:6 ES57 
Oh "ft cq 
0»J?9 F26* 
OOTB 5438 

oorp »*4*? 



2300 



11? 

116 
t17 
118 
119 
120 
121 
122 



source LINE 
C*LL 
CALL 



SEl 

nos* 

MOV 

nov 



ftLLCHT 
INIT_P 

nee 

A.0010 

T, A 

R5,»C0UNT_R5 



123 f 






124 


EH 


TCMTI 


125 


STRT 


CNT 


126 j 







127 ; 






126 START2 : 


JHIBF 


COMT 1 


129 


JFi 


STARTS 


130 ; 






131 START4: 


IN 


A,D66 


132 


JMP 


START* 


133 ; 






134 START3: 


CLR 


Ft 


135 


IN 


A, D8B 


136 


MOV 


R3.A 


137 


ADD 


A, 8-9 


138 


JC 


ST ART2 


139 


MOV 


A. A3 


140 


ADD 


A, •COMMAND 


141 


JMPP 


9A 


142 1 






143 COMMAND: 


DB 


CO«o 


144 


OB 


com 


145 


08 


COM2 


146 


DB 


COM3 


147 


DB 


COM4 


148 


DB 


COM3 


14? 


D8 


C0M6 


150 


DB 


C0H7 


151 


DB 


C0M8 


152 1 






133 COnO; 


JMP 


RESET 


134 COMl : 


JMP 


RPCL 


155 COM2: 


JMP 


START2 


136 con 3 ! 


JMP 


CTFC 


157 COM4: 


JMP 


SM1D 


156 C0M5t 


JMP 


SPC 


159 COn*: 


JKP 


START2 


160 COM?: 


JMP 


SOPS 


161 COM? : 


JMP 


SDEPS 








167 : * ©4 r 4B kMnd 


rtjponf* 


1*4 C0NT1 : 


MOV 


»0.1FOF^4* 


U? 


MOV 


P.*F»* 




JS7 


C0NT2 




CPU. 


RESP84 


168 




ST AFT 2 * 








4 70 ■ IK 


r.o»t>»nd reapons* 


171 ?T«PT>: 


MOV 


ri . ■ 0 OH 



: Power 4*t«Ct lin* Init >al iz»t ion 



Ttitr counter set 01 Oh 

; ■»»■ initialize end 

; IBF full 7 

Case of using command port 

t 

; Error Data Cowing ignored 

i F1 f \ *g clear 
Input Cofcftend 

If enter coa>»*nd is Invalid one 
< input > --»«-» 

Estiaata Ju»p address 



CT.3 



reset co»«and 

read power detect line 

not esvign«d 

coaMind tuner frequence cnanqe 
send »«as»ge to device r*jpon*« 
*ut>fCriw«r pc**«r. cable control' 
not assigned 

define drop poll aeouenc* 
define d*~ic« poll itqutnvt 



»t-tf ci rt -J 
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LOCATION OBJECT CODE LINE 



HEULFTT-rat»'frpp: 30*1 AM*«M< t " 
SO'.^CE LI HE 



0091 90 
0082 0449 

0064 B826 
0086 fo 
0 087 F249 
00B9 027F 

009B 34 1D 

003D 0449 



0Q9F BOOO 
0091 BB01 
0093 34FC 
0093 0411 



0097 OE 

0098 33 OF 
009 A AB 
009B OF 

009C 47 
00?D 4B 
009E 8620 
OOAO AO 
00A1 BA01 
00 A3 BB02 

O0A3 34FC 
00A7 14AB 
O0A9 0449 



OOAB BB20 
OOAt> FO 
OOmE 43C0 
OOfO Afl 
OOei 34C8 
00P3 83 



00&4 B821 
Q0B6 BB03 
OOPS 9*10 
008A 23FF 
OOBC DB 
OOBD C64D 

OOBF B821 
00C1 FO 
00C2 03FA 
00C4 F649 



172 
173 
174 ; 

173 COMTI- 

176 

177 

178 

179 : 

130 

181 : 

162 

183 / 

184 :»«■**' 
185 

186 PESET 

157 

IS* 

1 8? 

ton 

191 : 

t92 PFPL: 

193 

194 

193 

19* : 

197 

193 

1 9° 

200 

201 

202 

203 ; 

204 

203 

206 

207 ; 

209 : 

209 PS: 

210 

211 

212 

213 

214 

215 

216 

217 

218 CTFC 

21 9 

220 

221 

222 

223 

224 ; 

223 

226 
«. » 

228 



nov 


STS,A 


jnf 


ST0RT2 


nov 


B0,«SN0HES*1 


nov 


Q.9P0 


jsr 


START2 


JP6 


STARTS 


CALL 


RES 04 


JHP 


START2 



P4 response 1* *xt*t .return. r#fri . rn 



nov R2,*00 

nov R3,i0i 

CALL RESOUT 

JHP ST ART 0 - 



S*nd to D»t%_Proc«S5or 
r*tuiri »a in rout in* 



R*»C" power det*ct 



I In* 



novr 

OHU 
«OV 
ttOVD 

SWAP 
OFL 

nov 
nov 
nov 
nov 

CALL 
CALL 

jnp 



nov 
nov 

ORL 
NOV 
CALL 
RET 



A.P6 
A,«0FH 
R3.A 
A.P7 

A 

P.P3 

RO,tFWPX'ET 

eRO.A 

R2.*01H 
R3,«02H 

RESOUT 
PS 

STAPT2 



RO, •PURDET 
A.BPO 

A,tl 1 00O00OE 

R2.A 

PURCHK 



R*»d ECU Addr«;i > 
pou«r d*t*Ct ? 2 I 0 



pOW*r d*tftCt 
r. ECU Addreif 



^ — pAuer 



d*t. » " 3 



2 bvtt **nd to data processor 

Send to Dati_P»*oc«i*or 
Cill iubfcri««rs pow*r check 
. ,*t poMcr d-t*ct lin* all m gh - 



tr-* »» subicrtv«r po«*r on 

. For Sut>*crib*r th^t po-ered of * 



Change Tuner Frequtnc- Chang* 



nov 
nov 

CALL 

nov 

XRL 
JZ 

nov 
nov 
nDD 
JZ 



RO.fCHAHEL 

R3.»03H 

IHPCOn 

A,t0FFH 

A,R3 

START4 

RO.«CHOtlEL 
A,»R0 
A,*-06H 
START2 



? * conv«rttr nu»i)*** 



Stored H 
Er-r-or - input *l»ta is invalid on*. 

Error - Drop nu»b«r l# invalid. 
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FILE I DRDF?_RST tUEMAFA HEMLET T -PACr APD; 9041 AiJ«i»bltr 
LOCATION OBJECT CODE LI HE SOURCE Ll"E 







229 










00C6 




230 




CALL 


T1JMEP 


Changing fr«a»j»ncv 


ooc$ 


BA03 


231 




nov 


P2,tC3H 




ODCA 


BB02 


232 




MOV 


P7,t02H ; 




oocc 


B82I 


233 




hov 


P0,«CHmHEL 








234 










OOCE 


34FC 


233 




CALL 


PESOUT ; 


S«nd *o Dit.*_Proc«* *or r«ponft " 05 " 






236 


* 








OODO 


0449 


237 






ST APT 2 


return (fcftin routing 






238 














239 










0002 


3C 


24 0 


ALU. NT J 


novo 


P4.A 


S«)tct t *ub»crib*r 


00D3 


BOCO 


241 




nov 


R2.I0C0H 




OOPS 


34AE 


242 




CALL 


SELECT 




D0D7 


83 


243 




PET 










243 


• / 


3*nd Mc*r*gc to Do ici > 




ODDS 


S44C 


2«6 


FINDS* : 


CALL 


VAIT_84 


if 84 CMD 1* «.*lft,th«n »*nd It to D»t *_P»*C'C*f 5 


OODA 


8826 


247 


"HTC-: 


nov 


R0,»SHDMES* ■ 




OODC 


FO 


248 




MOV 


A, 0*0 


S<« th»t buff*r for 04 cootfltand it *»pr-- 


OODD 


F2D8 


249 




JB7 


FIN094 


K buffer t* foil. th<n thij routirt 


OODF 


02E3 


230 


SflTDO: 


JB6 


SHTD1 


for *«nd)no to d««xc« by int. rout in* 


00E1 


MID 


231 




CALL 


RES 04 


Send 04 riipemt to D*ta P»*oc*r5or 


0OE3 


231 0 


232 
233 


S1TD1 : 


MOV 


A, P9001 0000B 


Set 04 command buy" 


00E3 


90 


234 




MOV 


STS.A 




00E6 


C8 


233 




DEC 


PO 




00F7 


BB02 


236 




MOV 


R3.»00IH 


Input 2 b««t« ' debtee ID .BYTE COUNT '* 


00E9 


541 0 


237 




CALL 


INPCOM 




OOfcB 


F6 


238 




MOV 


A.P3 




DO EC 


03 FF 


239 




XRL 


A . •OFFH 




OOEE 


CMD 


260 




JZ 


START4 








261 










OOFO 


88Z6 


262 




nov 


R0.*SHDnE3*1 


See the nunber of rend bvte* 


O0F2 


FO 


263 




nov 


A.OPO 


for *ta processor 


O0F3 


AB 


264 




MOV 


R3.A 








265 










0PF4 


03F? 


266 




ADD 


A,»-7H 


If BYTE COUNT ir gr*«ter th«n 6 


00F6 


E6FA 


267 




JNC 


SHT04 


then.jnout d»t» Aborted . 


00K8 


2439 


268 




jnp 


SMTD2 


Abort coom»nd ' ill 19a 1 rtturn) 






269 


i 








OOFA 


18 


270 


SHTD4 i 


INC 


RO 


input »«ss»9< d»ta 


OOFB 


341 0 


271 




CALL 


INPCOM 




OOFD 


FP 


272 
273 




MOV 


A,R3 




OOFE 


D3FF 


274 




XRL 


A, •PPFM 




0! 00 


C67A 


273 




JZ 


START7 








276 














277 




— sub 


co»**nd s«t routine 


0102 


B827 


278 




MOV 


RO.fSMDME:--*; 


r coat»«nd . »ddr«»* 


[>1 0< 


B924 


279 




nov 


Rt .•SUBnES 


Sub. «e??*ge for jntr. routine 


01 06 


FO 


280 




MOV 


A.9R0 




01 07 


33F8 


281 




ANir 


A.iOFBH 




01 09 


77 


282 




RR 


A 




01 OA 


77 


283 




RR 


A 




01 OB 


77 


294 




RR 


A 




01 DC 


AA 


283 




nov 


R2,A 


1 
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FILE* DR0P7_PSTtVEHAPft 
LOCATION OBJECT COPE LINE 



HEWLETT -PACKARD: 8041 Alltoblf 
SOUPCE LINE 



0167237 



01 OP 
01 OF 
01 1 1 
12 
0113 
0114 
01 16 
0117 
01 18 
01 19 
01 IB 
01 ID 



031F 

C62D 

PA 

97 

67 

033C 

A3 

A1 

FA 

1231 

23 OF 

31 

A1 



01 IF B826 

0121 FO 

0122 43C0 
0124 AO 



0123 FD 
0126 962A 
0126 BO 04 
0I2A CD 



012B 0449 

012D B102 
0t2F 24 IF 
0131 23F0 

0133 51 

0134 47 
0133 A1 
0136 24 IF 

013© B040 
01 "JA 0449 



01 3C 23 
01 3D 22 
01 3E 22 
0I3F 21 

0140 32 

0141 32 

0142 11 

0143 11 

0144 11 



296 


XRL 


A, # 1 FH 


287 


02 


EXPAND 


238 


no* 


A/R2 


289 


CLR 


C 


290 


RRC 




291 


ADD 


A,#FNCTBL 


292 


movp 


A.9A 


293 


ttov 


»RI,A 


294 


MOV 


A,R2 


293 


OBO 


ODDFHC 


296 


MOV 


A,*0FH 


297 


ANL 


A,9P1 


298 


MOV 


<»R1,A 








300 ; 






301 SUBCOM: 


MOV 


R0,*SNDME 


302 


MOV 


A.8P0 


303 


ORL 


A,«0C0H 


304 


MOV 


PRO, A 



303 ; 

306 ; 

307 ; 
308 
309 
310 

311 SET_P5: 

312 ; 

313 ; 
314 
313 ; 

316 EXPAND: 
317 

318 Or.'PFHf.: 

319 

320 

321 

322 

323 ; 

324 5MTD2: 
323 

326 ; 

327 ; 

328 : 

329 ; 
33 0 ; 

331 ; 

332 ; 

333 ; 

334 FNCTBL 
333 

336 
337 
338 
339 
340 
341 
342 



$st *4 Buffer full C active 



it down R5 ' Count tio»* "hich 04 comiund ocured 



HOV 

MOV 
DEC 



A,P? 
SET_R3 

R3,«C0UnT_P3-M 
R3 



JMP 

MOV 

JMP 

MOV 

AHL 

SWAP 

MOV 

v»MP 

MOV 
JMP 



START2 

8P 1 . « 02H 

SUBCOM 

A,«0F0H 

A.GR1 

A 

»RI ,A 
SUBCOM 

9P0,»4PH 
START2 



c . - p » n d command is f i"*d 
send to depict 



Sst status " buffer cmpH 



Kind of function define table 
number of command sre as folio**. 

1 device contorl 

2 send device data 

3 read device information 

command number 



Specified 



DB 


23H 


1 . 0 


DB 


22H 


3.2 


DB 


22H 


3,4 


DB 


21H 


7,6 


DB 


32H i 9*3 


DB 


32H ; B*A 


DB 


1 1H 


D.C 


DB 


11H 


; F,E 


DB 


11H 


: 11,10 



device control 
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FILEi DROPr_RST tUEHAPft HEUCETT-PftCKftPP: 3041 Assembler 



0167237 



LOCATION OBJECT CODE LINE 



SOURCE LI HE 



QMS 22 

0146 22 

0147 22 

0148 22 
0M9 33 
014A 33 
Q14B 33 



01 4C 88 ZD 
014E BB01 
0190 9410 

oi ar fb 

0133 D3FF 
0133 C67A 

0137 B82D 
0139 FO 
01 3 A 3307 
01SC A8 
01 3D AC 
0I3E FO 
0I3F F272 

0161 34BC 



0163 

0163 FC 

0164 AB 
0163 FO 
0166 D276 

016B 34C0 

016ft 

ni6ft BA03 
0I6C BB02 
016E 34FC 
0170 0449 

0172 34B4 
0174 2463 

0176 34C4 
0178 246A 



01 7A 044D 



017C BBFF 



343 
344 
343 
346 
347 
348 
349 
330 

331 ;#••■•«« 

332 ; < 

333 ; 

334 $PC: 
333 

336 

337 : 

338 

339 

360 

361 : 

362 

363 

364 

363 

366 

367 

36B 

369 : 

370 SPC1: 

371 ; 

372 ; 

373 SPCCOn: 
374 

373 
376 
377 
379 ; 

379 SSCOt 

380 ; 

331 SSCCOK: 

382 : 

383 

384 

383 

336 

337 ; 

388 SPCO: 

389 

390 ; 

391 SSCli 
392 

393 ; 

394 ; 

393 START7; 
396 

397 ; ' 

398 ; 

399 CHCFAL : 



OB 
D8 
DB 
DB 
DB 
DB 
DB 



22H 
22H 
22H 
22H 
33H 
33H 
33H 



13, 12 
13, 14 
17.16 
19,18 
IB, IA 
ID, 1C 
IF, IE 
other 



•end deta 
n » 1 



n to deviee 
to 3 



read device information 



send d*ti 



Subscriver pover control & Sub*cr iver Snitch Control 



MOV 

nov 

CALL 

nov 

XRL 
JI 

nov 
nov 

ANL 

nov 
nov 
nov 

%'B7 
CALL 



nov 
nov 
nov 

•JB6 
CALL 



nov 
nov 

CALL 

onp 

CALL 

jnp 

CALL 

*wip 



R0,t$UBPUR 
R3.001H 

iNPeon 

A.R3 

A, tOFFH 

START7 

RO, tSUBPWp 

A.BRO 

A,»07H 

R3,A 

R4,Q 

A,&»0 

SPCO 

PMROFF 



A,P4 
R3, A 
A,9R0 
SSC1 

CABLE* 



R£,»05H- 
R3,002H 
RESOUT 
START2 

PWROM 

specon 

CABLEB 

ssccon 



input 

Check ETor jodicater. 

Drop Number 

bit 7 tqua] 1- power on 0- power off 

Rcst?r« Converter Number 



bit 6 equal i- jel. 

0- rel. 



?cnd response * 03 
PO — SUePWR 



cable * 
cable B 



JHP START4 ; 

Define Drop Poll Sequence > 
HOV R3,«0FFH 
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FILE: DP0P7_PST iUEMAP* HEULETT-paCKPPP : 
LOCATION OBJECT CODE LINE SOURCE LINE 



01 7E 63 


* 400 




PET 




401 






0I7F B831 


4 02 




nov 


0151 BB03 


4 03 




MOV 




404 


! 




0133 3494 


403 




CALL 




406 


; 




0183 FB 


4 07 




MOV 


0186 03FF 


4 08 




XRL 


0188 C67A 


409 




JZ 




410 


; 




018A BA07 


41 1 




nov 


018C BBOt 


412 




nov 


018E 34FC 


413 




CALL 


0170 0449 


414 




jnp 




413 


: 




0192 0430 


416 


STAPT9: 


JMP 




417 


; 




0194 D694 


418 


CHANCE : 


ONIBF 


0196 767C 


419 




JF1 


0193 22 


420 




IN 


0199 AO 


421 




nov 


01 9A 72B5 


422 




JB3 




423 


t 




01 9C 47 


424 


RETPOL ■ 


SUOP 


01 9D 18 


423 




INC 


01 9E AO 


426 




nov 




427 


; 




019F 18 


428 




INC 


01 AO EB94 


429 




DJN2 




430 


; 




01 A2 D6A2 


431 


POLMOP : 


JN1BF 


01 A4 767C 


432 






Q1A6 22 


433 




IN 




434 


; 




01 A7 2ft 


433 




>XH 


01 A8 B931 


436 




nov 


01AA F1 


.437 




MOV 


01AB AO 


438 




nov 


01 AC 2A 


439 




:?CM 




440 






01 AD 34C9 


441 




CALL 




442 






01 AF C8 


443 




TEC 


01B0 FO 


444 




nov 


0IB1 4330 


445 




ORL 


01 B3 AO 


446 




nov 




447 






0184 83 


448 


CHCEND : 


RET 




449 








430 






01BS 2A 


451 


HO POL : 


XCH 


01 Bb FB 


452 




nov 


Old? D303 


453 




XRL 


01B? C6C1 


434 




jr 




435 






0188 C8 


436 




DEC 



9041 A**«»M«r 01 €7237 



RO,#DRFPOL 
P3,t 03 ? 

CHANCE ; 

A,R3 ; 
A.HOFFH 

START7 : 
R2,»07H 

R3,»01H : 
RESOUT 

STARTS : 
START3 .: 

CHANGE : Cheng* Drop DOll »3p for 

CHGFAL 
A . DBB 
PRO, A 

MOPOL : 

A .: 
RO ; 
»PO,A : 

RO 

R3 .CHANGE ; 

POLHOD ; 
CHGFAL ; 
A, DBB 

A,R2 

Rl ,#DRPPOL 
A, API 
<?PO,A 
A.R2 

SETP7 

PO 

A,9R0 : 

A.«80H 

ARG.A 



A,R2 
A,R3 
A»«03H 
RETSTP 

RO 
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SOURCE LIME 



PILE i DR0P7_RST:UEMAPA HE*Jl t TT-RuCKARC* : 3041 AfT«»Mtr 
LOCATION OBJECT CODE LINE 



01BC FO 
01BD 4330 
01BF AO 



01C0 18 



OlCt 
01C2 



2A 

249C 



01C4 PI 
01 C3 33DF 
01C7 Al 
OtC8 83 

01C9 D3FF 
01CB B91F 
01 CD 96C4 

01CF Ff 
01D0 4320 
01D2 Al 
0103 83 



01t>4 
0106 
0f08 
01 DA 
01DB 
01DD 
D1DE 
D1DF 



D6D4 
76FA 
B838 
22 

5307 

A6 

AC 

C6E7 



01E1 F8 
01E2 030? 
01 E4 A3 

EBE1 

01 K7 PB05 
01t*9 5410 
01EB FB 
nit*C P3FF 
01 EE C6FA 

01FO BA08 
01 KT BB02 
0IF4 8804 
D1F6 34FC 
01F8 044? 

01 FA 044D 



437 


flOV 


A.0RO 


458 


ORL 


A.I80H 


439 


MOV 


9R0, A 


460 ; 






46 1 


INC 


RO 


462 i 




A t R2 


463 P.ETSTPt 


XCH 


AAA 


jnp 


RETPOL 


469 ; 






466 ; 




A,*P1 


46? RNt'RBN: 


MOV 


468 


ANL 


ft, »U 01 1 11 IP 


469 


MOV 


8R1 - A 


470 


RET 




471 : 






472 SETP7: 


XRL 


A , • OFFN 


473 


MOV 


R1 ,§31 


474 


ON? 


RNDRBN 


473 ; 






476 


MOV 


A,9PI 


477 


ORL 


A,«001 0OOO0B 


473 


MOV 


»P1 ,A 


479 


RET 




480 ; 






481 ; 






482 ; 






483 ;t«»tt**»«Mt«*M««tM«M«*ft* 


484 ; 


D«f ine 


D«-ice Pol 


485 : 






486 SDEPS: 


JNIBF 


SDEPS 


487 


JF1 


STARTS 


488 


MOV 


RO.tDEVPOL 


489 


IN 


A , DBB 


490 


ANL 


A,«07H 


491 


MOV 


R3.A 


492 


MOV 


R4,A 


493 




SPEPS1 


494 t 






49? SDEPSO: 


MOV 


A,RO 


496 


ADD 


A,»ft3H 


497 


MOV 


RO. A 


4 98 


DJNC 


R3,SPEP*0 


499 ; 






500 SDEP?1 : 


MOV 


R3,i03« 


501 


CALL 


INPCOM 


502 


MOV 


A,*3 


503 


XRL 


A,»0FFH 


504 


JZ 


STPRT8 


505 ; 






306 


MOV 


R2,t08H 


307 


MOV 


R3,»02H 


908 


MOV 


R0,»04H 


309 


CALL 


RESOUT 


310 


JMP 


STfcRT2 


311 ; 






312 STAPT8: 


OMR 


START4 









Stoutnee 
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314 


. 


Pespons* Output 


F 






OtFC 86FC 


315 


RES OUT : 


JOEF 


RE30UT 






vnec* OJ'jt pu' * *r ™ J * * 




01FE 93 


516 




CPL 


FO 










01FF FA 


517 




mov 


A , R2 










0200 02 


318 




OUT 


D8B . A 






' r output .Command. . . • 


* 




319 
















0201 CB 


320 




TEC 


R3 










0202 FB 


321 




MOV 


A,R3 












522 
















0203 C60D 


323 




JZ 


RESEHD 






Come and only 






524 


i 














0205 8605 


523 


RETCMT: 


JOBF 


RESCHT 










0207 89 


526 




CLP 


FO 










0208 FO 


527 




MOV 


a, pro 






.-" output - data.... 




020? 02 


528 




OUT 


c*ee . a 








020ft 18 


329 




INC 


PO 










020B EBOE 


53 0 




D JHZ 


R3.PESCN1 










020D 83 


331 


RESEMD 


RET 












020E 4403 


332 


PESCN1 


JMP 


PESCMT 












333 


















334 
























command and 








336 


















537 




PO 


respond* 


V 


at a head address 






338 




r?7 — 


B*-'tes 


input data 




0210 D61 0 


539 


IMF con 


JHIBF 


IHPCOM 










0212 761A 


34 0 




»F1 


1NFEMD 






conning data is not a cc«w»»nd 


0214 22 


341 




IN 


A, DEB 






< . -* i nput ' • ' 




0215 AO 


542 




MOV • 


*RO, A 






St*r* Data 




0216 18 


543 




IMC 


PO 










0217 EB10 


544 




COM2 


R3. IMPCOM 










0219 83 


545 




PET 












021ft BBFF 


346 


INPEHD 


MOV 


R3, *QFFH 






P3*«ff*h 




021 C 83 


347 




PET 








: da* a failure 






348 


















349 


















530 


















551 


: 0 A rt»pon£ 


e output r-:ut inft 






332 


















553 
















02)0 FO 


554 


PES04 : 


MOV 


A.*R0 - 










021E C62F 


535 




JZ 


3D1 






: error aessag* 






336 


















537 




POD 


A, #-? 












358 




JC 


S04EMD 












359 
















0220 FO 


560 




MOV 


A,AP0 










0221 030? 


561 




ADD 


A,t93H 






: ♦ Device ID command . EYTE 






562 


; 














0223 AB 


563 


SO?: 


WOV 


R3,A 










0224 BA04 


364 




MOV 


R2,«04H 










0226 8823 


565 




MOV 


RO, tSHDMES 










0228 34FC 


566 




CALL 


PESOUT 






: r*JDon=<? 






567 


t 














022A 8826 


568 


S04END 


MOV 


RO,*SKDHES+l 








022C B04 0 


56? 




MOV 


i)R0,»4 0H 






: clear »>•! r erc-ons e for ne*t 


dat aj 


022E 83 


370 




RET 
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FILE: OP0P?_PST M.»EM*PO H|>ulS t T -PdOCftpf* : m?$*»Mc 
LOCATION OBJECT CODE LINE SOyPCE LINE 



022F 2304 
0231 4423 



0233 

0233 B837 
0233 FO 
0236 F247 

0238 C648 



023ft 
023B 
023D 



FO 

0303 

AB 



023E C8 



023F 
0241 

0243 
0243 
0247 



BA84 
34FC 

B837 
B080 
83 



0248 8804 
024A 443E 

024C 
024C FD 
024D 9633 
024F 3433 
0231 BO 03 
0253 
0233 83 

02*j 4 8820 
0236 BOCO 
0238 146B 
0256 83 



023B BftFE 
023D FB 
023E C663 

0260 FA 

0261 E7 

0262 EB61 
0264 AA 

0263 83 



371 
372 
373 
374 
373 
376 
377 
373 

37? 

380 
381 
3S2 
383 
384 
383 
386 
387 
388 
389 
390 
391 
392 
393 
394 
393 
396 
397 
398 
399 
600 
601 
602 
603 
604 
603 
606 
607 
608 
609 
61 0 
611 
612 
613 
614 
£13 
616 
617 
618 
619 
620 
621 
622 
623 
624 
623 
626 
627 



sot 



nov 



A . • 004K 

5D2 



0167237 



Error a*ss#ga 



P«fpon« 



84 C-Or*fb4r»4 



RES 



RE3P£4; 



nov 

nov 

•JB7 

or 

MOV 
ADO 

nov 



F64EFP: DEC 

nov 
CALL 



S34EUC 
ENU 34* 



nov 
nov 
PET 



RO . »FQP84* I 

A.9P0 

ENC_34 

F84FAL 

A,9P0 
A, »03N 
R3.H 

RO 

»2 , I64H 

PESOUT 

RO. »FQP?4+i 
9R0.»Oe0H 



F84FAL : W)V 
JNP 



P3, «04 
FS4EPR 



i. ailed at »m loop '"nine, 
.^cr* CVTE COUNT *©r ;eo<J 

P*.iponj4 out 



VLF communication failed. 
*end that condition to dat* proci 



UATT 84: 



WhIT^ENO: 



nov 

CALL 
HOV 

PET 



A. P3 

WA I T_END 
PES_S4 



If FT- = 0 th«n loot 34 buffer 
jen-1 84 conn fend 
> n i i * 1 i;» PT- • counter 



INP 



nov 
nov 

CALL 
PET 



R0 . tPMPf-ET 
9P0 . *0C"H 
P* 



D >w*r t*«*£ct Iin< initial irst: 



BIT'tEL : 



TUNLP1 : 



CON Ot 



nov 
nov 

JZ 

nov 

PL 

DJNZ 

nov 

PET 



RZ,t0FEH 

A,R? 

CONO 

A>P2 

A 

P3,TUMLF1 
R2 . A 



F3: CtcP or Ccnve*"t*r M"tt». 
PI- Bit pattern **«cti-4 LOM ' 
H an: Converter 3 
till 0111 B 



FILEt DR0P7J>ST 
LOCATION OBJECT 
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tUEHAPA HEWLETT -PftCKAPD: 3041 fifiifbl^ 
CODE LINE SOURCE LINE 



0167237 





623 










629 




: : t : : : : 






630 


1 : 




Ch*nge Tun 




631 


t i ; : : * : r J 








632 


: tj?td 






633 


FO 





Indicat* Charms 




634 


P? 




Convf r t £ r~ 1 




635 


; P" 








636 










637 


; 








638 








0266 B821 


639 


TUNER : 


nov 


KU W'.pHHtL 


0268 FO 


640 




MOV 


H , tfrU 


026? AB 


64 1 
642 




nov 


P.3.« 


026A 545B 


643 
644 




ChLL 


B I T e -EL 


026C B823 


645 




nov 


R 0 * *CHAMEL *■ Z 


02&E B6 02 


646 




nov 


P3.»02 


0270 34eF 


647 


TUHLF3: 


CALL 


OAT OUT 


0272 EB70 


648 
649 


; 


D JHl. 


C T TUMI P "* 


0274 FO 


650 




MOV 




0275 E7 


65 1 




RL 


A 


0276 AO 


652 
653 




nov 


AR 0 - A 


0277 C8 


654 




DEC 


PO 


0278 B808 


655 




MOV 


P3 • f*0& 


027A 548F 


656 


TUNLF2: 


CALL 


DaTOUT 


027C EB7A 


657 
658 




c- jnt 


R3 - TUMLP2 


027E 1 8 


659 




IMC 


PO 


027F BB05 


660 




nov 


P3 . »05 


0281 54 8F 


661 


T'«MLP4 : 


CALL 


DmTOIJT 


0233 EB81 


662 
663 




t>JW2 


R3.TUNLP4 


0285 23 OA 


664 




MOV 


A.«LODDmT 


0237 54A5 


665 

666 




CALL 


PULSE 


0289 2301 


667 




nov 


A.tDAT.O 


028B 3C 


668 




HOVD 


P4 . e ~- 


023C 54AE 


669 




CALL 


SELECT 


028E 83 


670 




RET 




023F 97 


671 
672 


DOTOUT ; 


CLK 


C 


0290 FO 


673 




nov 


A, 9^0 


0291 F7 


674 


CICLEO: 


RLC 


A 


0292 AO 


675 




nov 


9R0 A 


0293 2309 


676 




nov 


A.»D*T_1 


0295 3C 


677 




HOVD 


P4,«- ~" 


0296 F69B 


678 




JC 


DATA1 


0298 2307 


679 




nov 


A,*07H 


0296 9C 


680 
681 




ANLD 


P4.H 


029B FA 


682 


DAT*1 : 


nov 


A„R2 


029C 39 


683 




OUTL 


PI, A 


02 9D 23FF 


684 




nov 


A.tOFFH 



ap n — 



9"* comnn*i 



C -jnwer *: tr number 



>?F:0 — H*in Counter 2 bits 
Hkor* one bJ* in &P rt 
OPO — Main Counter H 

^wallow counter 
'.o*d pulse 



Dat > i Function r«t [*sta I 

if output data 0 
then invert a data 
that rtcsntrtf outpu**d 
S« 1 tct hicn 
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PILE: DR0P7_PST:"EMAPA HEWLE T T-**CKAPr/: 3041 A#**«t>i--r 
LOCATION OBJECT COtE L PIE *»?UPCE LIME 



0167237 



029F 39 


683 


OUTL 


PI , A 




686 ; 






02AO 3403 


687 


CALL 


CLOCK 




688 : 






02ft? 93 


689 


RET 












02A3 2308 


691 CLOC> : 


HOV 


A - •CLK*C>AT 


02A3 3C 


692 PULSE: 


novo 


P4, A 


02A6 FA 


693 


nov 


A,P2 


02A7 39 


694 


OUTL 


PI , A 


02A8 23FF 


693 


HOV 


A.tOFFH 


02AA 39 


696 


OUTL 


PI ,A 




697 ; 






02AB 2307 


698 


MOV 


A.»07H 


02AP 9C 


699 


mNLC' 


P4, A 


02AE FA 


700 SELECT : 


MOV 


A,R2 


02AF 39 


701 


OUTL 


PI ..A 


0230 23FF 


702 


MOV 


A, • OFFH 


0232 39 


703 


OUTL 


P1 , A 


0233 83 


704 


RET' 






705 




02O4 230C 


7 06 PWFON : 


nov 


A, #PWRC-Tl 


02&6 3C 


"07 CO»KOt- 


MOVD 


P4 . M 




708 : 






0237 343B 


709 


CALL 


BITSEL 


02B9 54AE 


710 


CALL 


SELECT 


02BB 83 


71 1 


RET 


A,«PWRC>TP 




712 PU^OFF • 


MOV 


02BE 44B6 


713 


JMP 


COHCOM 




714 ; 






0ZC0 2303 


715 CAtLEA: 


MOV 


A, #CABL_A 


02C2 44B6 


716 


JMP 


COHCOM 




717 ; 






02C4 230B 


718 CABLES: 


MOV 


A.»CABL_B 


02C6 44B6 


719 


JMP 


COHCOM 




720 : 






02C8 230D 


72! PUPCW : 


nov 


A,«E»E7DAT 


02CA 3C 


722 


novo 


P4 . a 


02CB 34AE 


723 


CALL 


SELECT 


02CD 33 


724 


»ET 





S*Uct Lew 



r\oc\ High 

£«l%Ct 1C" 



^ET P3 r r.n- e ~ * r Hy»b*r 

S»ltct RF C9ble A 
Select PF cabl« B 
p :mi«r Checi 



Errors* 
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FILEt AKItSHICI * • HEULETT-PPCKttPD : 9048 Afsenbltr 

LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 



t -8048* 

2 *L»St Ver.<PKJ > 
3 



4 

3 
6 
7 
8 
9 
10 
11 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
33 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
30 
51 
32 
33 
54 
33 
36 
57 



Drop Processor < 8042 > 
tioer interrupt routine. ver 2.2.1 

t Hot ver. 3 ♦ 04_An by Hideo Shigihara. 



WWW 

\\ 

\\ Reaistcr bank 1 

\\ 

\\ 

Working rijuter. 



R0 
R1 
R2 
R3 
R4 
R5 
R6 



UorW ing res is ter . 
Data ^bif* counter. 
Transmit or receive data buffer. 
Current access drop »ap address. ***** 
Current access device »ap address. ***** 
VLF flags. ***** 
<bitO> » Error counter 0. 
Cbiti) «* Error counter 1. 
Cbit2> ■ Error counter 2. 

<bit3V - No used. 

tbit4 ) » No used. 

Cbit3> * Ho used. 

<bit<S^ » RCK flag. 

<bit? > » No used. 

R7 : Polling flag 

Cbit0> - Return wait flag, 
(bit I > * No request flag. 



w 



\\ 
s\ 

\\ 
V\ 
\\ 
\\ 
\\ 
\\ 

ss 

\\ 



w 



***** \\ 

NX 

w 
w 



FILE i OKItSHICI 
LOCATION OBJECT CODE LINE 
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HEWLETT-PftCKftUD t 8048 A*.r«mbl«r 
SOURCE LINE 



0167237 



0007 6400 





;v* 




< bi t2 ) 


■ Only 04 fUg. *%X 


39 


;\s 






W 


60 


j\\ 




/ bi t3 > 


m — No US ed • »~ *\ "v 


61 


;W 








62 


;\\ 




<bit4> 


« R.R or priority f 1 ag< dev ic* > . W 


63 


>s\ 






W 


64 


;N\ 




<bit3> 


■ R.R or priontv flag<drop». 


63 








\X 


66 


;s\ 




Cblt6> 


• First drop select flag. XX 


67 


;SS 






W 


68 






<bit7> 


■ Response flag. XX 


69 








% %x 


70 


j WWWW WW\ 


\ WW s x w s w 


WWW*,*.' .xwwxxxww* .* .*%**. w\* . W\* .WXW w 


71 


1 








72 










73 




ORG 


07H 




74 


: 








73 


j 333333333333333)3333333)3333)3££ ££££££££ ££££££££££££££ £££££££ ft C£ 


76 


;iinintiiini!niniii!Mii t ihiimii iiiiitiiiiiiMiiiiiM nun 


77 


; 








78 


; 




TIMER INTERRUPT ROUTINE . 


79 


; 








30 


J II 1 1 1 II 


imiininmmiiiimnii mm mininnii t m ii iii ii n 


81 










82 








HETIT 



83 ; 

84 j333333333333)331)3)))31)33)333CtCCtCr£-ttCCtttCttttCCtCt£CCCCCCrCt 

83 j . 



36 ; 

87 ; 

88 ; 

<0024> 39 3DMSGK E0U 

90 ; 

91 ) 

<0023> 92 SDMSCH EOU 

93 ; 

94 i 

<0026> 95 SDM3G1 EOU 

96 ; 

97 ; 

<oor?> 98 sdhscc equ 

99 t 
100 ; 

<003t> 101 DRMftPO EOU 

102 ; 

103 ; 

<0076"> 104 DRHAP3 EQU 
103 ; 
106 ; 

<0037> 107 DRMflPH EQU 

108 I 

109 ) 

<0038> 110 DVH10 EOU 
Hi ; 
112 ; 

<003D> 1 13 T»VMI I EQU 
114 ; 



24M 

23H 
26« 
27- 
31M 
36* 
37H 
38H 
3DH 



:3ubmessage for device response. 
< Command only ,WR or RD data. > 

; 04 command buffer C ID . > 

: 0* command buffer bvte count** 

; 04 command buffer • command. N 

;Drop polling map ' * - rt ** 

:£>iod polling nap • 2.5 ** 

;tnrop polling map < 2.N > 

; Device polling map < 1.0.0 > 

; Device polling nap 1.1.0 > 



0167237 

FILEt AKItSHIGI HEWLETT -PACKARD : 8048 Assembler 

LOCATION OBJECT CODE LIME SOURCE LI HE 





1t3 ; 






• Device polling reap 1 -2 




< 0042> 


116 Dvm 2 


EQU 


42H 


0 » 




117 i 












118 ; 










<0047> 


1 1 9 DVK 1 3 


EQU 




• h«v i bo 114 nd had ' ! ,3 


0 > 




120 ; 












121 ; 






: Device polling n»«p < 1.4 




<004C> 


122 DVm 4 




4CH 


0 > 




123 ; 












1 24 ; 










< 005 1 > 


123 Dvni J 




31 H 


:Device polling map < 15 


0 > 




126 ; 












1 27 : 






:84 command but f er 1 ID. * 




< 0 036 > 


128 Rco*H 


can 


36H 






129 ; 










< 0057 > 


130 ; 

131 RE84 1 


eon 


57H 


;34 command buffer < byte 


count . > 




132 % 












1 33 ; 








0 .*> 


< 0058> 


134 RE84C 


bvu 




;84 coo»n»*nd buffer < data 




135 ; 












136 ; 










<0 05D> 


137 TXBUF 


EQU 


SDH 


• T^ancM{4RilM dAtX buffer 






138 ) 












139 I 






; Device polling map C 2.H 




<003E> 


140 DEMftPO 


EQU 


5EH 


0 >. 




141 ; 












142 j 






: Device polling aap < 2.N 




<0065> 


143 DENAP? 


EQU 


65H 


.7 • . 




144 j 












145 ; 








.H >. 


<0067> 


146 DEMAPH 


EOU 


67H 


; Device polling nap < 2.N 




147 ; 












1 4n • 

t s 








buf f er. 


<0068> 


149 LAV1 


EQU 


63H 


; Indirect addressing data 




150 ; 












151 ; 










< 006? > 


132 ANSPAR 


EOU 


69H 


: Parity flag , 






133 ; 












134 ; 










< 006A> 


135 POLING 


EQU 


6AH 


: Current access device 5. drop 




136 ; 






number- set buffer. 






157 ; 










<006E> 


138 CMTBV 


EQU 


68H 


: E«te counter for Rx or Tx . 




159 : 












160 ; 










<006C> 


161 SAVDRP 


EQU 


6CH 


;Drop number rave buffer. 






162 ; 












163 ; 












164 ; 
























166 ; 












167 




ORC 


300H 






168 : 
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FILE i AKIrSHIGI MEULETT-PACICAPP : 8048 A#*«iibl*r 

LOCATION OBJECT CODE LINE SOURCE LINE 



















If J 


J 






0300 


2F 


1 74 


HETJT : 


XCM 


A , R7 : Jumping a<9drcrs set. 






1 73 








A^ At 




1 




SEL 


ftfi 1 iPcaif tir hint fKjinn* 






177 


I 






0302 


030? 


1 78 




ADD 


A»#HEGIH : Indirect address i no Junp> 


0304 


83 


1 79 




JHPP 


•A ; 






180 


} 










181 


7 










182 












1 83 


) 






















1 84 












1 OS 


i 










1 OA 

1 BO 














I 










1 88 


; 






0309 


Z3Z 72729 ZP 


1 89 


NEC XH : 


(SB 


An a« a^ a^ a -4 a™ 
HO; HI , M«T • ** i> r , R3 , HO » H • 






I >w 


i 










191 


; 






03 OD 


3337393B3D 


192 




DB 


«8, B?,8»0,Ct ! C12,C13,CM,C13 






1 93 












194 


> 






031 5 


J» J* AH 

4347494B4D 


1 93 




OB 


C16.Cl7.C18.C19,t'20.D£1 .D22.D23 






t QC 


i 










1 Q7 

1 7f 


1 






03 tD 


3337393B3D 


1 98 




DB 


D24 , D25 , D26 .027, D23 , E2? . E3 0 , F3 1 






199 












200 












201 












202 


; 
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2 04 


; 1 1 f 1 1 1 1 1 1 1 II 1 11 11 1 1 II 1 1 1 i 1 ! 1 M I 1 1 1 1 I 1 1 1 t 1 1 1 1 1 1 1 t 1 1 11 1 I 1 M I 1 1 1 1 1 1 1 






9Aj* 












206 


; \ttt%tt%%%%% 


JUMP TABLE FOR TIMER INTERRUPT. StStSSSSSSS* \ 






207 


1 I 










208 


;l 




< INDEX > | 






209 


; 1 






0323 


649A 


210 


AO: 


JHP 


CPCMO ;t«©3 : Conditional do 11 connsnd 1 






211 


:| 




set « start, bit Tx routine} 






21 2 


;l 


t L.No 


423 3 " | 






213 


; 1 






032? 


64E3 


214 


A1 : 


JHP 


DWB0 :C»iJ : Traniausiwe data Tv | 






213 


J 1 




routine. \ 






216 




t L.No 


519 3 | 






217 


h 






0329 


6483 


218 


A2: 


jhp ' 


MI00 :C«23 : Hersage indicator bit Tx \ 






219 


1 1 




routine. I 






220 


:| 


C L.No 


436 3 t 






221 


;l 






032B 


64FE 


222 


A3: 


jhp 


PALBO ;C«33 : Last bit of t r ansnu ss i **e t 






223 


; 1 




data Tst routine . ( 






224 


M 


C L.No 


356 3 t 






229 


i I 






032D 


6463 


226 


A4c 


JHP 


HTM I NT ;[»43 : Drop select % start bit T »• | 






227 


ll 




routine. 1 






228 


; I 


C L.No 


333 3 1 
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0167237 



FILE i AKItSHIGl 
LOCATION OBJECT CODE 



HEWLETT-PACKARD i 80«8 Assembler 
LINE SOURCE LINE 





229 1 | 






032F 841 A 


230 AS: 


JMP 


PAR6T 




231 ; | 








232 ; | 


C L - No 


6 04 J 




233 ; | 






0331 8411 


234 A6: 


JMP 


5>wrU 




233 ; | 








236 ; t 


C L.Ho 


383 3 




237 ; | 






0333 8439 


238 A7t 


jup 


ACK1 




239 ;| 








240 J | 


C L.No 


635 3 




241 i | 






033S 8422 


242 A8t 


JMP 


RCK 




243 ; | 








244 s| 


t L.No 


624 3 




243 ; | 






0337 C47F 


246 B9: 


JMP 


ACK4 




247 ; | 








248 ;| 


C L.No 


1456 3 




249 j | 






0339 A4E8 


230 BIO: 


JMP 


COM04D 




231 ; | 








232 ; I 


C L.No 


1241 3 




233 ; | 






0338 848E 


234 CI 1 : 


JMP 


KEYDAY 




233 ; | 








236 ; t 


C L .No 


74 0 3 




257 ; | 






033D 84BB 


258 CI 2: 


JMP 


PALK 




239 i 1 








260 ; 1 


C L.No 


814 3 




261 ; \ 






033F 8498 


262 C13: 


JMP 


RSTAT 




263 ; | 








264 j | 


C L .No 


760 3 




263 ; | 






0341 84 A2 


266 C14t 


JMP 


PBSET 




267 ;| 








268 ;i 


t L.No 


730 3 




269 ;| 






0343 84DE 


270 C13: 


JMP 


ACKOT 




271 ; | 








272 ;| 


C L.No 


833 3 




273 ; | 






03*3 A4AE 


274 C16t 


JHP 


STCNB4 




273 ;f 








276 ;| 


C L.No 


1137 3 




277 ; j 






0347 A43A 


279 C17t 


JMP 


NCKOT 




279 n 








280 ;| 


t L.No 


999 3 




281 ;| 






0349 A4BE 


282 CI 8: 


JMP 


STGN04 




283 ;| 








284 i \ 


C L.No 


1137 3 




235 f| 







i C«53 



; t#63 



;Ct73 



:C«83 



: t#93 



; C«t 03 



: C*l 1 3 



: C«123 



;C»133 



:C«143. 



:Cil53 



;t*163 



t C**1 73 



i £*I33 



Paritv bit Tx routine. 



Stop bit Tx routine. <1.» 



ACK receive.* check 
routine . < I > 



RCK receive % check 
routine . 

ACK check 4. 

< disposal of 04 command. > 

04 command data Tx. 

< disposal of 04 command- 1 

Start bit Tx. 

< Rx routine . > 

Par i ty bit Rx . 

<Rx routine . ? 



Start bit er»i e . 
•* Rx rout i ne . > 



Receivable data Px. 
CRx routine - > 



ACK bit T* . < 1 ) 

C Rx routine . > 



Stop bit T* 6. 

continue 34 command data 



MCK Tx . 

<Rx routine . > 



Stop bit Tx 7. 

continue 04 command data 
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PltEi AKltSHIGI HEWLETT-PACKARD: «0*8 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 



0348 


C43E 














4SI 


2 \ 












t \ 


C L . Mo 


1 393 3 






497 


• t 

f 1 








A404 


i>7U 






COM 04 






47 1 


* 1 












J 1 


C L • No 


1219 2 








* 1 






034F 






ft 9 1 » 


■MA 


STER84 








' 1 










296 


J 1 


t L.NO 


922 3 






297 


; l 






1 




298 


022 : 


jup 


STER04 






299 


1 1 




* 






300 


; 1 


C L.No 


900 3 






901 


j 1 












D23 1 


JrtP 


STCR84 






303 


; l 










304 


i \ 


C L.No 


1 1 t 0 3 






3 OS 


j 1 








R4Z4 


306 


024 : 


jnp 


STGR04 






307 


7 1 










308 


I 1 


C L.No 


963 3 






309 


' ' 










O 1 u 


023 : 


JftP 


REPRX 






31 1 


; l 










312 


* 1 


C L.No 


878 3 






31 3 


j l 






0359 


A4S9 


314 


026 : 


j«p 


LCIN 






313 


; 1 










316 


1 1 


t L.No 


1039 3 






317 


: 1 






0338 


E434 


313 


027: 


JMP 


IOLJNT 






319 


1 1 










320 


; 1 


C L.No 


1684 3 






321 


; 1 






D35D 


E4 1 6 


3Z2 


028 : 


onp 


OSCF84 






323 


; 1 










324 


; f 


C L.No 


1629 3 






323 


; 1 






03*F 


E4. . 


326 


E29: 


JHP 


OSF04C 






327 


) 1 










3ZB 


;l 


C L.No 


1763 3 






329 


; I 






0361 


E44B 


330 


E30: 


jmp 


HOPS 04 






331 


) 1 










332 


;l 


C L.No 


1713 3 






333 


H 






0363 


64CE 


334 


F3I i 


JNP 


SWUNG 






333 












336 


J 1 


C L.No 


492 3 






337 












338 


;l 










339 


; \*ttttsttstt*tttststsss 






340 


H 










341 


; 1 1 1 1 


ii ii ii ii ti nil tin i 






342 









:rt!93 



;It203 



;(#213 



;£«233 



;Ci243 



:t«253 



*.I«263 



: tts 



; t»293 



;t»293 



;I#303 



ACK check 3. 

< R* routine . > 



Start bit Tx. 

< 04 command. ) 



Stop bit Tx 3. 

disposal of 84 con trror 



Stop bit T>; 2. 

disposal of 04 com error. 



Stop bit Tx 5. 

84 cob all ok & and. 



Stop bit 4, 

04 cob all ok I. and. 



Stop bit Tx 1 . 

chal lenge once more . 



Last character indicator 
check . 



Wait routine for 84 com. t 
< No 1 > 



Or op scan for 84 command. 
Orop scan for 04 command. 
Changing oprcation to 34. 



;I»31J : Life sample. 
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FILE l AKIlSHIGI 
LOCATION OBJECT 



HEWLETT-PACKARD! 8049 Asiembler 
COOE LINE SOURCE LINE 



0167237 



0369 00 
0366 266C 



0363 04 OB 
036A 648? 



036C 04 OB 

036E B831 

0370 FO 

0371 726A 

0373 F486 
0379 BD3E 



0377 FD 

0378 A9 

0379 FO 
037A 8867 
037C AO 
037D 03FF 
037F C689 



0381 0422 

0383 0414 

0383 2300 

0397 C4EF 



0389 FF 
038A 4302 
038C AF 

038O B4FF 
038F F293 
0391 C4F2 



343 

344 

345 

346 

347 

349 

349 

330 

331 

352 

353 

354 

335 

336 

357 

338 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

300 

331 

382 

383 

384 

395 

386 

387 

389 

389 

390 

391 

392 

393 

394 

395 

396 

397 

399 

399 



; 

\ mmmm * 



COND I T I ON AL -POLL - CONP I T I OHAL -POLL . COND I T I ONAL -POLL . 



I — 
I 

ttTHINT: 

; 
; 

NOTMAP : 

ETDSR : 
I 

i 

t 

t 

DMSRE : 



DVNNS : 



( OROP SELECT & START BIT SET. > 



NOP 
JNTO 



CALL 
JWP 



CALL 

MOV 
MOV 
JB3 

CALL 

MOV 



MOV 
MOV 
MOV 
MOV 
MOV 
XRL 
JZ 



CALL 
CALL 



MOV 
JMP 



MOV 
ORL 
MOV 

CALL 

JB7 

ONP 



ETDSR 



:Detect tervict requeit 
fro* SPU. 



TSET1 
DVMNS 



TSET1 



RCtDRHAPO 

A.9R0 

NOTMAP 

DEVCH 

R5,#DEMAP0 



A, R3 

R0,A 

A,9R0 

RO, UDEMAPH 

PRO, A 

A, iOFFH 

DVMNS 



PARCLL 



VLFOO 



A. #0 

JMPR 



A.R7 

A,«02H 

R7.A 

BCHTBC 

SF04D 

NTORP 



;1 bit time counter ret i start. 

; < no request 1 > 

I 

\ request ! > 

;! bit time counter set 3. start. 

;Drop map set or not. 

; Changing the device- nap. 
;First device select. 

:Ne*t device select. 

Device »ep 1 Jet or not *» 



* set 1 > 
:Paritv flag clear 

& VLF flags clear . 
; St art bit "0- ret . 

:»**NEXT CCPCM03*** 
;RETP. 

( No request or not set 1 > 
Drop scan Flag set. 

: 04 connand set or not ? 
;k Not set 1 > 



FILE; AKIiSNIGI 
LOCATION OBJECT 



0393 FF 

0394 4304 

0396 AF 

0397 E439 
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MEWLETT-FACKWRD: 8048 ASJC»bl*r 
CODE LINE SOURCE LINE 



0167237 



0399 58 



039ft F8 
039B 3D 



039C 04 08 



039E 
03A0 
03ft 1 
03A2 
03A4 
03A5 
03A7 
03«8 
03A* 

Q3hP 
03AD 



2399 

A3 

A9 

B867 
FO 

53 OF 
49 

B85D 
AO 

B368 
BOOT 



03AF 04 14 



03B1 
03B3 



2302 
C4EF 



MOV 
ORL 
MOV 
JMP 



A,R7 
A . • 04H 
R7,A 
INT04S 



Disposal or 04 coaaand. 
***NEXT [COM 04 1*** 



400 J 
40t ; 

402 3F04D: 
4 03 
404 
4 05 
406 ; 
4 07 
4 08 
4 09 
410 
411 
412 
413 
414 
413 
416 
417 

4 18 CPCOM: DB 38H 

illMlllllltlll I M Iff !l I Ml I M I II II I | I II llMll IIIIIMI || 



CONDITIONAL POLL COMMAND SET START BIT SET. 



M I M I I I tt I I I I II I I I | I I | | | I I I 1 I i | I | | I t I I I } I | | I I I I I I I | || | | | | | | | | f I 



I 

nil 



419 
420 
421 
422 
423 
424 CPCMO: 
423 

426 ; 

427 : 
423 

429 ; 
430 
431 
*32 
433 
434 
435 
436 
437 
438 
439 ; 

440 

441 

442 ; 

443 

444 ; 

443 

446 

447 i 

448 ; 

449 ; 

430 ; 

431 ; 

432 i 

433 i 
434 
433 
436 



f t 



MOV 


A,R0 


MOVD 


P3 » A 


CALL 


TSETI 


MOV 


A.1CPCOM 


MOVP 


A,9A 


MOV 


R1 ,A 


MOV 


R0,«DEMAPH 


MOV 


A.9R0 


ANL 


A.«OFH 


ORL 




MOV 


R0,#TXBUF 


MOV 


9P0.A 


MOV 


R0,«L*V1 


MOV 


9R0. 


CALL 


VLFOO 


MOV 


A,«2 


^MP 


JMPP* 



:S**rt bit trans. 



;1 bit ti»* counter set & start. 

Conditional poll coma and *st . 
:C Tran5mi?*We data set, > 

:C»TXBUF3 •: conditional poll 

: o»»snd *■ dew ice address. 



: Indirect sddr es* i no buffer 5* * 

:MI bit "0- «*.. 

; »**HEXT CHIOO]*** 

:PETR. 



< MESSAGE INDICATOR BIT T* 
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FILEi OKIiSHlGl HEULETT-PACKAPPt S04S Ais«»t>l«r 

LOCATION OBJECT CODE LIME SOURCE LIME 



0167237 



036* F8 
03B6 3D 



03R7 04 OF 

0389 B83D 
03BB FO 
03BC 67 
03BO AB 
03BE F6C4 

03CO 0414 



03C2 64C8 
03C4 0<29 

03C6 D4IB 



457 MIOO: 

498 

439 i 

460 ; 

461 

462 : 

463 

464 

463 

466 

467 

468 I 

469 

470 > 

471 ; 
472 

473 i 

474 VLF01 ; 
473 ; 

476 ; 
47? 







478 


; 


03C3 


BA07 


479 


MIOOE: 






480 




03CA 


231F 


491 




03CC 


C4EF 


482 








483 


I 






494 


J 






485 








486 








437 








488 








489 








490 








491 








492 


i 


03CE 


00 


493 


SriLlHC: 


03CF 


3609 


494 








493 




0301 


04 OF 


496 








497 




0303 


FE 


498 




0304 


431 0 


49? 




DK>6 


AE 


500 




0307 


64DF 


301 








302 


l 


0309 


04 OF 


503 


smloki 






304 


j 


030B 


FE 


503 




03OC 


33EF 


306 




030E 


AE 


307 








508 




030F 


2301 


309 


DWBOJPt 


03E1 


C4EF 


310 








311 


J 



MOV 

novo 



CALL 

nov 

HOV 
RRC 
HOV 
JC 

CALL 



UHP 
CALL 

CALL 
MOV 

hov 

jriP 



«,R0 
P5,A 



TSET05 

RO, tTXBUF 

A,8P0 

A 

R3,A 
VLF01 

yLFOO 



niOOE 
PPLPN 

VLF01 
R2,«07H 

A.t3! 

JHPP 



r MI bit tranj. 

• I bit ti»* counter ret 5." sta^t - 

— CTXB»JF3 

-.Rotate ng.ht - 

:Cy»1 ? 

:< Carry * 0> 
Transnifiivt data = * n . 

i<Carrv « I > 
Parity analyse. 

: Transmissiv« d»ta o *i' set. 
:Bit counter set. 



;***HEXT CSHLING3* 

:RETP. 



LIFE SAMPLE . 



#F31 



NOP 
JTO 


SriLOK 


; exist the bad Device on 
; this cable ? 


CALL 


TSET03 


: < Error » > 






Hslf bit counter r= t n. 


nov 


A, R6 


; start. 


ORL 


A,«1 OH 




nov 


R6,A 




jnp 


OUBOJP 




CALL 


TSET03 


; < Ok f > 




Half bit ti»e counter set ~* 


nov 


A,R6 


i rtar*. 


ftML 


A,tOEFH 




nov 


R6»A 




nov 


A,t1 




JHP 


JrtPR 


; RETR . 
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0167237 



TILEt AKXtSMJGI 
LOCATION OBJECT CODE LINE 



HEWLETT-PACKARD : 80*6 «fM»bl*r 



SOURCE LINE 



03E3 F8 
03E4 3D 



03E3 D4 08 

03E7 F8 
03E8 67 
03E? AB 
03EA F6F0 

03EC D414 

03EE 64P4 

03F0 D429 

03F2 D41B 

03F4 EAFA 

03F6 2303 
03F8 C4EF 



03FA 2301 
03FC C4EF 



03FE FB 
03FF 3D 



04 00 D4 0B 

0402 B869 
.04 04 FO 

0403 120B 

04 07 D414 

04 0? 84 OD 



514 
313 
916 

3ir 

318 

319 > 

320 DWBOi 
321 

322 i 

323 J 
324 
323 i 
326 
527 
328 
529 
330 ; 
331 

532 ; 
333 
334 : 

533 VLFD2: 
336 ; 

337 

338 ; 

339 DVBOC: 
34 0 ; 

341 
342 

343 ; 

344 ; 

345 PWBOE; 
346 
347 
548 
549 
550 
551 
552 
333 
554 
535 
556 
357 PAL BO : 
538 

539 ; 
560 ; 
561 
562 ; 
563 
364 
563 
566 ; 
567 
368 ; 
569 
570 ; 



nov 

HOVD 



CALL 

nov 

RRC 
MOV 
JC 

CALL 

JMP 

CALL 

CALL 

DJMZ 

MOV 
JMP 



MOV 
%H1P 



MOV 
MOVD 



CALL 

MDV 
MOV 

CALL 
JMP 



< 3 eiT DATm Tx. > 



•A) 



A.RO 
P3,A 



:Transnif5lv* dat 9 tranf . 



TSET1 

A,R3 
A 

R3,A 
VLFD2 

* VLFOO 

DWBOC 

PALAN 

VLF01 

R2 , DWBOE 

A, «3 
JrtPR 



A,»1 
JMPR 



:1 bit tins counter tet t »t*rt . 
;Pot ate right . 

:Cv «" 1 r 

:Nc-:t transa issive data ■ '0' set. 

:H«yt tr«nsn)5Slwe data ■ '1' *«t . 

: Par i ty flag set - 

:Tran«nifff i«e data end n 

C end ! > 
:***NEXT tPALAND*** 
: RETR . 

' not end » > 
j***l<EXT CDWB03*** 

:RETR. 



C LAST C-ATA Tx. 



4*3 



A.RO :L»5t data trans. 

P5, A ; 



TSET1 

R0,«ANSPAP 

A,er>0- 

EVNST 

VLFOO 

PBSED 



;1 bit time counter set « start. 



: Parity fl»9 ch«c»* 



Even * » 
Paritu bit "n- set. 



FILEt AKItSHIGI 
LOCATION OBJECT CODE 
040B 04 10 



04 OD 2309 
040F C4EF 



0411 F8 

0412 30 



0413 D40F 

0413 8868 

0417 FO 

0418 C4EF 



041ft F8 
04 IB 3D 



04 1C D40F 
041E 2308 
0420 C4EF 



0422 00 

0423 362D 



214 0167237 

HEWLETT-PACKARD : 8 048 Assembler 
LINE SOURCE LINE 

371 EVNSTt CALL VLFOl Odd 1 ) 

3 72 ; Parity bit -I* set. 

373 i 

374 PBSEDi MOV A , #3 ,***NEXT CttTMlNTl*— 

575 JMP JKPR ;PETR. 

576 i 

377 i 

378 ; 

379 ; " ** 

380 ; 

381 ; < STOP BIT Tx . > 

382 ; m Z7H 

583 ) " " " " 

584 i 

333 ) 

586 STOPOi MOV A,R0 

387 nOVD P5,A ;Stop bit trans. 

388 1 

389 ; 

390 CALL TSET05 ;H*lf bit time counter set -8, start. 

391 ; 

392 MOV R0,«LAV1 j Indirect addressing. 
593 MOV A,9R0 ;***NEXT <— ELAV1 )*** 
394 JMP JJ1PR ; RETR . 

393 ; 

396 ; 

397 x 

598 ; V " 

599 ; 

600 ; < PARITY BIT Tx . > 

tt£5 

601 ; „ *„„ 

602 ; " 

603 ; 

604 ; 

605 PARBT: MOV A,R0 

606 flOVD PS, A : Parity bit trans. 

607 ; 

608 ; 

609 CALL TSET03 ; Ha IT bit ti»e counter set S, start- 

610 ; 

£11 MOV A,»8 ' : Indirect addressing. 

612 ; »**NEXT CRCK3*** 

613 ' JMP JMPR : RETR . 

614 ; 
613 ; 

616 ; 

617 ; 

618 t " 

619 ; 

620 j C RCK CHECK. > 

621 : ^ 

622 J 

623 j 

624 ; • 

623 RCK t NOP : 

626 JTO SPCEI ;RCK bit detect. 

627 i 
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0167237 



FILEt AKI:SMIGI HEWLETT— PACKARD : 8048 At**»bl«r 

LOCATION OBJECT CODE LINE SOURCE LINE 





626 f 








set 




vnvr 


629 


CALL 


TSET05 


iHalf bit time counter 


X 




630 ; 






; RCK flag *et. 






0427 FE 


631 


H0V 


A,R6 






0426 4340 


632 


0RL 


A,«40H 


;< OK »•> 






042A AE 


633 


nov 


R6.A 


i 






042B 8433 


634 


JUP 


RCKE 


; 








633 ; 






< Error ! > 


set 




n^trrt n^ftc 

04 c LI WSVr 


637 ; 


CALL 


TSET05 


jHalf bit time counter 


1 


042F FE 


638 


riov 


A,R6 


;RCK f lao set . 








639 


ANL 


A,»0BFH 


; 






0432 PE 


64 0 


nov 


R6 * A 


r 








641 i 






:StOp bit m \ m s«t. 








642 RCKE: 

643 j 


CALL 


VLFOl 






nam 9^ft& 


644 


nov 


A, «6 


;-»#*MEXT CST0P0 3*** 






0437 C4EF 


646 \ 

C*» r f 

648 J 




JMPR 


; RETR , 








































( ACK 


CHECK . > 








632 ; 




























634 ; 

t 














993 J 












0439 00 


636 AjCKI : 


nUr 










043A 2647 


Wf 


JMT0 


CMCHK4 


;ACK bit detect. 








638 ; 














639 ; 








set 




043C D40F 


660 


CALL 


TSET03 


;Hair bit ti«e counter 


& 










:RCK flag check » 






04 rfc 




nov 


A,R6 






04Jr D2bN 


663 
664 j 


JB6 


RCKEND 








0441 BSpr 




CALL 


BCNTBC 


;( RCK error ' > 






0443 F2ow 




JB7 


OP 04 ST 








V^^J LHHr 


667 
668 ; 


jhp 


D I SEND 


; < EP ' 








C£Q CHCMK4 • 

7 f H-* n ~ » 


CALL 


TSET03 


:Half bi* ti»e counter 


set 


t 


0449 FE 


670 


MOV 


*,R6" 








044A 924E 


67 1 


JB4 


*BERSP* 








044C 8441 


672 
673 l 


jnp 


ERRCKT 








044E 6867 


674 ABTiRSP t 


KOV 


R0> tDENRPrt 


:»ake error »e»jage '04;. 




0490 F0 


673 




A**RQ 








04S1 9307 


676 


^NL* 


A,«07R 








0453 E7 


677 




A' 








0434 E7 


678 


ft- 


* 








0435 E7 


679 




A3 








0436 09 


680 


nflV- 










0437 8837 


681 


HW 


(mThidrnaph^ 








043"9 F0 


682 


HOV 


*,0Rtf 








043A 5307 


683 


ANL 


A,Rlt 








043C 49 


684 


ORL 









iL * 0167237 

FILE t AKliSHICI HEWLETT-PACKARD i 8048 Assembler 

LOCATION OBJECT CODE LIME SOURCE LINE 



04 3D 


8836 


685 




nov 






043F 


AO 


636 






J9&£> A-. 


* 


0460 


B838 


687 




nov 


RO# •KEB4CT 




0462 


B004 


688 




HOV 


ABA iniU 




0464 


B837 


689 




nov 


R0, WKEB4 1 




0466 


0000 


690 




HOV 


ABA MALI 




046* 


8441 


691 




JMP 


ERRCKT 








692 


; 












693 


; 






t Arte 2. PCk* ak t > 


046* 


D422 


694 


RCKEND : 


CALL 


PARCLL 


; Parity f 1 ft©> clc*'* 


693 


; 








046C 


B867 


696 
697 




MOV 


R0,#DENAPH 




046E 


FO 


698 




MOV 


A , 8R0 


:CffP0LIHG3 < d^op number ■: upper 


046F 


3307 


699 




ANL 


A, #07H 


0471 


E7 


700 




PL 


A 


■ bit ' + devices address •* lo u tr 


0472 


E7 


70S 




RL 


A 


; 3 bit >. 


0473 


E7 


7 02 




RL 


A 




0474 


A9 


703 




MOV 


Rl ,A 


: 


0473 


B837 


704 




MOV 


R0,*DfittAPN 


'• 


0477 


FO 


703 




MOV 


A,BR0 


i 


0478 


3307 


706 




ANL 


A , • 07H 


1 


047A 


49 


707 




ORL 


A.R1 




047B 


B86A 


708 




MOV 


R0,*POLING 




047D 


AO 


709 




MOV 


BB ft A 
If K U,M 








710 


* 








047E 


B868 


711 




MOV 


R0,«LAV1 




0480 


BOOO 


r i * 




MOV 


9ft 0 # »0H 


;94 command flag *ct. 


0482 


B86B 


713 




MOV 


R0.#CNTBY 


:Byt« counter clear. 


0484 


BOOO 


714 




MOV 


ORO.iOH 








713 


: 






.-Start bit *0* set. tc 


0486 


D4I4 


716 




CALL 


VLFOO 




717 


J 








0488 


2308 


718 




MOV 


A,#1 1 


; < Advance 1 > 


719 


; 






•••NEXT CKEVDAV3*** 


048A 


C4EF 


720 




JMP 


JMPR 


: RETR . 






721 


* 








048C 


E439 


722 


DP04ST : 


JMP 


INT 043 


: f> t 1 Of 04 COffiftind . 






723 














724 


! 












725 


; 












726 














727 














728 


• **** 


84C0M- 


84C0M-g4C0n-84C0f 


-84C0n-34C0M-84C0M-$4C0M-34C0M - *•* 

♦ 






729 
730 






DISPOSAL OF 34 COMMAND- 






731 
732 


; * 

; mmmm 


84C0M- 


-84COM-84C0M-84C0r 


-S4C0M-84C0M-84C0M-$4C0n-34C0M * 






733 


t 












734 














733 














736 


) 




< START BIT Tx 


< Rx ROUTINE. > 






737 






»Ct 1 






738 














739 


} 












740 










048E 


FB 


741 


KEVDAY : 


MOV 


A,R0 





PILE i AKl:SHIGI 
LOCATION OBJECT 
048F 3D 

0490 D4 0B 

0492 D41B 

0494 23 OD 
0496 C4EF 



0498 FB 

0499 3D 



049ft D4 0F 

049C BA08 

04 9E 23 OE 
04A0 C4EF 



04A2 00 
04A3 26AB 



04 A3 D4 08 

04ft? F43I 
04A9 84B1 

04AB D4 0B 

04AD D429 
04ftF F42B 

04B1 EftB7 
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HEMLETT-F»C»CftFD: 8048 Assembler 

CODE LINE SOURCE LINE 

74 * PIOVD P3,A ;Start Mt trmr 

743 t 

744 

745 CALL TSET1 ; i bit tir»e counter yet «. start. 

746 | 

747 CALL VLFOI ; Start bit reset rtb * 1 - *«t . 

74 ^ MOV A,»I3 i***HF.XT CRSTAT3*** 

730 J«P JMPR ; RETR , 

731 , 

732 ; 

733 ; 

734 ; - 

735 : 

736 ; < START BIT ERASE.--— Rv ROUTINE. 

738 ; - - - » - „ I z lX 

739 ; 

760 ; 

761 RSTAT: MOV A,R0 rStart bit'clcar! 

762 ttOVD P3.A ; 

763 ; 

764 ; ' 

765 CALL TSET03 ;Half bit tiae counter set I nart 

766 ; 

767 «0V R2,*03H ;Bit counter set. 

768 i 

769 «0V ft, #14 ;***HEXT £R8$ET}**+ 

77 o Jup jrtPR ; retp , 

771 ; 

772 ; 

773 ; 

774 ; 

773 ; 

776 '* < DATA Rx ' Rx ROUTINE . ) 

7 I 7 ; tCl 4 

779 ; 

780 ; 

731 RBSET: HOP 

732 JNT0 VDATII- deceived data ic 
783 . • 0 - or - I -? 
734 ; 

733 ; 

Ht CALL TSETl ;1 bit tia >* counter set s-.art . 

73 8 CALL VLFIO ;■. Data = "OV * 

789 JHP CNTDN 

11° : < Data - -IV > 

791 VDATU: CALL TSETl :1 bit time counter ret I -=>rt. 

793 CALL PALftM ;Paritv flag set. 

7 * 4 CALL VLFII : 
793 j 

796 CMTPH: DJNZ R2,SETR8 .Receive end or not » 
f 97 ; 

798 ; < Receive end ■ > 



FILE! AKHSHIGX 
LOCATION OBJECT CODE 

04B3 23 OC 
04B3 C4EF 



04B? 230E 
04B9 C4EF 



04BB 00 
(M BC 2603 



04BE D40F 

04C0 B86? 
04C2 FO 
04C3 »2C? 
04C3 84CD 

04C7 D41B 



04C9 23H 
04CB C4EF 



04CD D424 
04CF 04 14 



04D1 23 OF 
04D3 C4EF 

0403 D4 0F 

040*7 886? 
04D9 FO 
04DA 12C0 
04OC 84Cr 
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HEWLETT-PACKARD* S048 «S*e»bl«r 
LINE SOUPCE LIHE 

799 PALKS: «0V «,tl2 ejr 

800 jnP JMP 

801 ; < R«ctiv« continue 1 » 

802 > A ... :*—MEXT CPBSET3*** 

803 5ETPB: MOV jipR 

809 ; 

806 , u H . N .»» 

807 J 

808 i M " 

809 ) PARITY BIT R*.< — »* ROUTINE* > ^ 
810; ......p...--"**--*** 

81> » D " 

812 t 

813 ; 

iii™- 1 " ™to ptvbi :p ' r,u :. b ! fc . R ':: 

«LL TSET 05 «H.lf bit ti.. counter set t. *t,rt- 

S? ' MOV R0..«HSP«P ; , Parity bit - -0"» 

HI JHP *»CKAC 

823 ; ..,-„, :< P.ritv «rror • J 

826 NCKMC t CALL HACK »«t. 

827 ; 

828 ) . ..—NEXT IMCKOT3*-* 

829 J*V* tRETP. 

830 J " P JHPR 

831 ; t ParifJ ok ! > 
832: PftPCLP :Pantv M »o clear. 
334 C*LL VLFOO ■ ^ ^ 

339 ) 

836 ; , .,«MEX' t*CKOT:«~ 

| 3 8 ^ J " PR 

3?. PTYBI i CALL TSETO, »H..f b:t counter ,.t * — 

I'l ' «0V R0,»«HSPHR -.Far.tv bit . -1- * 

843 T» tillc ;. P»rit.. O 

It* 3S :<P.r,t« error •> 

846 ; 

847 1 „„„,.„., 

848 : 

849 ; 

830 ; < ftCK Ty v r* ROUTINE. > #C|S 

831* mm m»*» mmmmm 

852 J .„„.... 

833 J " 

834 ; • 

833 ; 



FILE: AKI:$HIGI 
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HEWLETT-PACKARD: 8048 A*xe»bler 



01 67237 



LOCATION OBJECT CODE LI HE 



SOURCE LINE 



04DE 


F8 


896 


ACKOT: 


MOV 


A,RO 


:ACK tr»n*. 


04DF 


3D 


857 




MOVD 


P3,A 








838 


; 












839 


$ 








04E0 


D4 0F 


860 




CALL 


TSET05 


:H*lf bit time counter 






861 


; 








04E2 


FF 


862 




MOV 


A.R7 




04E3 


4380 


863 




ORL 


A,»80H 


sRtiponn fla<j set. 


04E3 


AF 


864 




MOV 


R7,A 






863 


i 








04E6 


D41B 


866 




CALL 


VLF01 


;Stop bit "i- jet. 






867 


I 








04E8 


231 A 


868 




MOV 


A , 426 


•***HEXT C LC IN 3 *** 


04EA 


C4EF 


869 




JMP 


JMPR 


: RETF , 



870 ; 

871 ; 
872 
673 ; 

874 ; 

875 i 
876 
377 ; 
878 



STOP BIT Tx 1. CHALLENGE Rx OHCE MORE . j 



*02Z 



04EC 
04ED 


F6 
3D 


879 
960 
881 


REPRX: 
J 


MOV 
MOVD 


A,R0 
P5,A 


;Stop bit T> . 






882 










04EE 


04 OB 


883 
884 




CALL 


TSET1 


H bit time counter set t start. 


04F0 


D424 


883 
886 




CALL 


PARCLR 


rParity flag clear. 


04F2 


D414 


887 
388 


t 


CALL 


VLFOO 


;Start bit -0" set. 


04F4 
04F6 


2308 
C4EF 


889 
890 
891 
892 
993 
894 


i 


MOV 
JMP 


A,#1 1 
JMPR 


;***NEXT CKEVDAVJ*** 
; RETR . 






893 


I 












996 
897 
898 


i 


< 


STOP BIT T- 


FOP 0-» COMMAND. 

OD2Z 






899 














900 










04F8 
04F9 


F8 


901 
902 
903 


STEP 04: 
t 


MOV 
MOVD 


A,R0 
P3.A 


:Stop bit trans. 






904 


t 








04FA 


D4 0B 


905 
906 


t 


CALL 


TSET1 


:t bit tine counter set *- start. 


04FC 
04FE 
0500 
0302 


B827 
B002 
B826 
6000 


907 
908 
.909 
91 0 
91 1 




MOV 
MOV 
MOV 
MOV 


RO, ISDMSGC 
9RO,tO*H 
R0,»SDMSG1 
PRO, t OH 


:Error indicator set. 
; 


0304 


E48A 


912 




JMP 


R04ERS 
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PILE. AKHSHICI HEWLETT-PACKARD t 8043 ftlH-blr 

LOCATION OBJECT CODE LINE SOURCE LI HE 



0306 P8 

0307 3D 



0308 04 0B 

030A B86A 

030C F0 
05 0D B836 
03 OP AO 

03(0 BB58 
0312 B002 
0314 B837 
0316 B000 
0318 C4AP 



031 A D4 03 
03 1C 0328 
031 E A8 
031 F FB 

0320 AO 

0321 D4 07 
0523 83 



0324 F8 
0323 3D 



913 ; 

914 } 
913 J 
916 



917 ; 

918 i 

919 ; 

920 ) 

921 ; 

922 ; 

923 STEP84: 
924 



STOP BIT T* 3. FOR 84 COMMAND. 



• D21 



MOV 
MOVD 



A,R0 
P3,A 



;$top bit tr*nf . 



925 ; 

926 t 
927 
928 I 
929 
930 ; 
931 
932 
933 
934 ; 
935 
936 
937 
938 
939 

940 i 

941 j 

942 j 

943 j 

944 j 

945 j 

946 j 

947 i 



CALL 

MOV 

MOV 
MOV 

nov 

MOV 
MOV 
MOV 
MOV 
JMP 



TSET1 

R0»»P0LING 

A,9R0 

RQ,#RE84H 

9R0,A 

R0,»RE84C 
9RO,»02H 
R0,tRE841 
9R0,*OH 
D I SEND 



;1 bit tl»* counttr set t start. 

:Drop t device iddrejs set 
to response buffer. 



:< DEVICE to ECU 1 inV error < > 
: Error indicator set. 



SUB ROUT I HE - 

INPUT DATA SET TO 04 BUF . f. BYTE COUHTER INC . ROUTINE . 3 



948 

949 
950 


INDUBY: 


CALL 
ADD 


CNT8CIC 
A,«SDMSCC*1 






951 
952 
953 




MOV 
HOV 
MOV 


R0,A 
A,R3 
8R0,A * 


; Input <S*t9 set to 0* buf . 




954 
933 




CALL 


BCNINC 


:Bvt* counter Inc. 




936 




RET 








957 












958 












959 












960 
961 
962 




C STOP 


BIT Tx 4. 04 


COMMAND ALL OK » END » > 


•D24 


963 












964 


; 










965 
966 

967 


STGR04 1 


MOV 
MOVD 


A,RO 
P5,A 


;Stop bit trans. 

t 





968 : 

969 ; 
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FILE: AK1:5HIGX HEWLETT-PACKARD: 3048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LIKE 



0326 D408 


970 
97t 




CALL 


TSET1 


: 1 bit time counter jet & st*rt. 


0328 B82? 


972 




nov 


P0,«SDMSCC 


: Device address cl e »r . 


032ft FO 


973 




MOV 


A,9R0 




U3Zb Sire 


974 




ANL 


£ lACOU 

H> f Ur on 


* 


032D 77 


973 




RR 


A 


1 


032E 77 


976 




RR 


A 


'* 


032F 77 


9?7 




RR 


A 


i 


IIDJU HU 


Q "» O 
7 ( O 

979 


J 


MOV 


6R0 , A 




0331 B41A 


98 0 
981 
982 


t 

S 


CALL 


INOABY 


: Input data set to 04 buf. 

fc byte counter inc .routine . 


0533 10 


983 
984 


I 


INC 


8R0 


; 


0334 FO 


985 




nov 


A,8R0 




0333 B826 


986 




MOV 


R0,«SDM$C1 


: Bvte counter b'j^f er set . 


0337 AO 


997 
998 


; 


nov 


9P0,A 


r 


0338 E48A 


989 
990 
991 


* 


JMP 


R04ERS 






992 
993 






















994 












993 






< uzr Tx. 


v Rx ROUTINE. > 




996 


; 






*C17 




997 
998 


i 










999 
1000 


i 








033A F8 


HCKOT : 


nov 


A,R0 


:hck trans. 


033B 30 


1001 




novo 


P5,A 






1002 
1003 












; 








033C D4 0B 


1004 
1 005 




CALL 


TSET1 


:1 bit tine counter set start. 


033E FE 


1006 




HOV 


A.R6 




053F 3248 


1007 




JB2 


REPER 


:Er^or = 5 time; T* 


0341 IE 


1 0 08 




INC 


R6 


:Error counter inc . 


0542 04 IB 


1 009 
1 01 0 
1 01 1 




CALL 


VLF01 


Stop bit set. 


0544 2319 


1012 




nov 


A , §23 


: *~*NE>CT CREPRXW* 


0546 C4EF 


1 013 
1 014 




JtIP 


JMPR 


: PETR . 


0348 B868 


1015 


REFER : 


MOV 


R0,«LAV1 


:» 3 tines error ' > 


054A FD 


1 016 
1017 




MOV 


A, PRO 


: Disposal of 04 command or 
84 command "> 


0348 C633 


1 018 




JZ 


JER84 




034D D41B 


1 019 
1020 
1021 




CALL 


VLFOl 


1 04 -roraoand -error response, 
stop bit "1" set. 


0S4F 2316 


1022 




MOV 


A, #22 


:»**MEXT CSTER04]*** 


0531 C4EF 


1023 
1 024 




JHP 


JMPR 


: RETR . 


0353 0418 


1 025 
1 026 


JEP94 ; 


CALL 


VLF01 


:84 k dr polling > error response- 
stop bit -1" set. 
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FILEl AKIlSHJCl HEWLETT-PACKARD J 0048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 

5«8 ' NOV A .21 ;«.MEXT tSTEP34 3 .~ 

0337 C4EF 1 029 JMPP ; PETP . 

1 030 t 

1031 ; mmmmnmim 

1032 ; 
1 033 ; 

,034 j < LAST CHARACTEP INDICATOR CHECK. > 

1035 I !?ft 

1036 i 

1037 ) 

1038 ; 

0359 00 '039 LCIN: NOP 

llll 2678 1040 JNTO LCIEN :Last character indicator 

1041 ; detect. 

1042 ; 

1 043 * 

053C D40F 1044 ' CALL TSET05 :Half bit ti»e counter set i start. 

1043 ; 

033E B868 1046 HOV R0,tLAVt 

03AO PC 1047 «OV A,»R0 

0361 C66F 1048 J2 PAI84 disposal of 84 conmand or 

1049 > ^ ^ 

0363 D403 1030 CALL CNTBCK ;8vt« counter check. 

lltl 1031 . XRL ft.MH ;Oata <• 3 b«t. - 

0367 C68E 1032 JZ LCIER :< 04 >*rror . 

I 033 ; good ! 

0369 D41B 1034 CALL VLF01 ;< Disposal oF 04 co»»and » ' 

, 035 , Stop bit -1- set. 

I 036 ; 

036B 2312 1037 HOV A.»13 :~*NEXT CSTGN04 3"* 

036D C4EF 1038 JNP J"PR ; RETR . 

1039 ; 

036F D403 » 060 BAI84: CALL CNTBCK 

0571 D304 »061 XRL A.«4H :Dat« <- 3 frvte 

0373 C694 » 062 JZ DV34 : < 34 >«rror . 

1 063 ; 

1 064 ; good ! 

05^ D41B 1063 CALL VLF01 : < Disposal of 34 comaand * > 

1066 t * to * blt ,<fct 

0377 2310 !o68 ' NOV A , #1 6 '111"** 1 tSTGN343~. 
057? C4EF 1069 JHP : PETR . 

1 070 ; 

0378 D40F 1071 LCIEN: CALL TSET03 - Half bit ti»« counter -et i start. 

1072 t 

057D 6868 1073 NOV R0.#LAV1 ; 

03?F F0 1074 «OV A,9R0 ; 

0380 C688 1073 JZ ENST84 ; 

0592 D41B 1076 CALL VLF01 Disposal of 04 co»**nd ' » 

,077 . Stop bit -1" set. 

1 078 ; 

0384 2318 1079 "OV A, #24 :*—HEXT CSTCR043*** 

0386 C4EF 1030 J"P JOPR i RETR . 

1 081 ; 

,082 ; ' Disposal of 34 co»»and 1 » 

0388 D41B 1083 ENST34: CALL VLFOI 
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FILEi AKXiSHICI 
LOCATION OBJECT CODE LINE 



HEWLETT-PACKARD: 8048 As*«»blcr 
SOURCE LINE 





1 084 ; 








1083 ; 






038A 2317 


1 086 


MOV 


A , 923 


03BC C4EF 


1 087 


jnp 


JMPR 




1 088 ; 








1039 l 






038E D41B . 


1 090 LCJERi 


CALL 


VLFOI 




1091 ; 








1092 ; 






0390 2316 


t 093 


nov 


A, 922 


0392 C4EF 


1 094 


JttP 


jmpr 




1093 ; 






0394 04 IB 


1096 DY84: 


CALL 


VLFOI 




1 097 ; 








1098 ; 






0396 2313 


1 099 


MOV 


A, 921 


0398 C4EF 


i too 


JMP 


JMPR 




1101 ; 








1102 ! 








1 103 i 
















1103 ; 








1106 ; 


t STOP 


BIT Tx 3. 




1107 ; 
















1109 ; 








1110 ; 






039A F8 


1111 STGR34: 


MOV 


A,RO 


0398 3D 


\ 1 12 


novo 


P3.A 




1113 ; 








1114 ; 






039C D4 0B 


1 1 13 


CALL 


TSET1 




1116 ; 






039E B4CC 


1117 


CALL 


REDSTB 




1118 ; 






03 AO 696 A 


1 1 19 


nov 


RO, •POLING 


03A2 FO 


1 120 


nov 


A , QRO 


03A3 B836 


1 121 


nov 


RO, 9RE34H 


03A3 AO 


11 22 


nov 


QRO. A 


03 A6 04 07 


1 123 


CALL 


BCNIHC 


03m8 FO 


1 124 


nov 


A.ARO * 


05A9 8837 


1 125 


nov 


R0.9RE841 


03AB AO 


t 126 


nov 


PRO, A 


05AC C4AF 


1 127 


JMP 


D I SEND 




1128 ; 








1129 ; 







03AE F8 
05AF 3D 



Stop bit "T *et. 

;***NEXT CSTCRS4J*** 
; RETR , 

< grater than 3 bvte! > 
:< Disposal of O 4 command ! * 

Stop bit "1" set, 

i***NEXT 1 5TER04 J*** 
; RETR . 

;< Disposal of 34 command » > 
Stop bit " 1 " set. 

;***HEXT C3TER34J*** 
; PET P. . 



9D23 



;Stop bit trans. 



tl bat time counter set & start. 



;P«sponsc data e«t to 34 buffer. 
: Disposal address buffer set. 



:P'»te counter buffer ret. 



1130 
1131 
1 132 
1 133 
1134 
1135 
1 136 
1 137 
1 138 
t 139 
1 140 



< STOP BIT Tx 6. 84 COMMAND Rx DATA CONTINUE. * 



»C16 



STCM84: 



nov A,R0 
MOVD P3 » A 



:Stop bit trans. 
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FILE i AKI.SHIG1 HEULETT-PaCKORP: 8048 «s»«»bl«r 

LOCATION OBJECT CODE LI HE SOUPCE LIME 





1141 j 
1 1 42 


CALL 


TSET1 


:1 bit tir»« counter set & start. 


03B2 B4CC 


1143 ; 
1 144 

1145 J 
1 1 46 
1147 } 
1 148 
1149 t 


CALL 


REDST8 


; Input data set to 84 co»»and 

buffer. 


03B4 0407 


CALL 


BCH1HC 


;Bute counter Inc. 


AID/ 


CALL 


PARCLL 


iParity flag clear 

* VLF flay* clear. 


03BB 0414 


1150 ; 
1 131 
1152 ; 


CALL 


VLFOO 


Start bit "0- set. 


03BA 23 OB 
03BC C4EF 


1 153 i 
1134 
1135 
1136 ; 
1157 j 


nov 


A, # 1 1 
JrtPR 


;***NEXT tKEYOAYJ*** 
;R£TR . 














1160 ; 

1161 J 


< stop 


BIT Tx 7. 04 


COm AMD DATA Px COHTIMUE- > 

•CI 8 




11 63 )°" 










t 1 64 } 








03BE FB 
03BF 30 


1 165 ; 

1166 ST CM 04: 
1 167 


nov 
novo 


A,R0 
P3 * A 


;Stop bit trans. 

) 




i i ; 








03C0 04 OB 


1169 ; 
1 170 


CALL 


TSET1 


:1 bit ti»e counter set * start - 


05C2 841 A 


1171 ; 
1 172 
1173 J 


CALL 


INOABY 


: Input data set to 04 buf . 
byte counter inc. routine - 


03C4 0422 


1 174 ; 
1 175 
1176 ; 


CALL 


PARCLL 


sParitv flay clear 

1 VLF flags clear. 


03C6 0414 


1177 t 
1 178 
1179 


CALL 


VLFOO 


Start bit "0* set. 


03C8 23 OB 
03CA C4EF 


1180 ; 
1 181 
1182 
1133 ; 
1 184 ; 
1185 ; 


nov 
jnp 


A,«!1 

jnPR 


: »»*mext ckevdayi*** 

;RETP. 
























1 188 ; 

1 189 ; 


c 


RESPONSE DATA 


SET TO 84 BUFFER. 3 




1 190 ) 


















03CC 04 03 
03CE 0358 
0300 A8 
0501 FB 
0302 AO 


1192 J 

1193 REDST8: 
1 194 

1 195 
1 196 
1 197 


CALL 
AOO 

nov 
nov 
nov 


CHTBCK 
A,«RE84C 
RO* A 
A,R3 
0RO,A 


; Input data set to 34 buf. 
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? ILEi AKIsSHIGI HEWLETT-PACKARD: 8048 Ositnbl«r 

LOCATION OBJECT CODE LIKE SOURCE LINE 



03D3 


83 


1 1 98 
1199 
1 200 




RET 










1201 


























1202 














1 203 


j ***** 


04COH-04COH-04COH-04COM- 


04COM-04COM-04COM- 04COM- 04COM •*** 






1 204 


; * 






* 






1203 


; * 




DISPOSAL OF 


04 COMMAND. * 






1206 


f * 






* 






1207 


j **** 


04COM-04COM-04COM-04COM- 


04COM-04COM-Q4COM-04COM-Q4COM **** 






1208 
1209 


























121 0 














121 1 






< -START BIT Tx . 


< 04 COMMAND. > 






1212 
1213 








*D2 0 


















1214 














1213 
1216 










03D4 


F8 


COM04 : 


MOV 


A,R0 


; Start bit trans. 


OSDS 


3D 


1217 




novo 


PS, A 








1218 
1219 


; 




















05D6 


D40B 


1220 
1221 




CALL 


TSET1 


;1 bit time counter jet & start. 


05D8 


B827 


1222 




MOV 


R0,#SDMSGC 




03DA 


FO 


1223 




nov 


A,0RO 


* 


03DB 


B8SD 


1224 




MOV 


RO, •TXBUF 


;Tx buffer < — - coma and < 04 3 


03DD 


AO 


1223 




MOV 


ARO, A 


* 


03DE 


B868 


1 226 




MOV 


R0,»LAV1 


: 


03E0 


B013 


1227 




MOV 


»R0,t19 


;tLAVU ACK3. 


03E2 


D414 


1228 
1229 


; 


CALL 


VLFOO 


:MI bit *0* set. 


03*4 


2302 


1230 




MOV 


A, #2 


:***NEXT <«IO0>*** 


03E6 


C4EF 


1231 
1232 
1233 


J 


JMP 


JMPR 


: PETR . 






1234 
1235 


; 
























1236 


; 












1237 


/ 




< 04 COMMAND 


t»ATA T*. 






1238 
1239 


; 






#ei o 


















1240 


; 












1241 


t 

CON04D 








03E8 


F8 


1242 


: MOV 


A,RO 


: St art bit Tr. . 


03E? 


3D 


1243 
1244 


} 


MOVD 


P3,A 








1243 










03EA 


D40B 


1246 
1247 


; 


CALL 


TSET1 


:1 bit tim« counter set -art . 


05EC 


D4 03 


1248 




CALL 


CNTBCK 




03EE 


0327 


1249 




ADD 


A,tSDMSGC 




05F0 


08 


1230 




nov 


RCA 




03FT 


FO 


1231 




MOV 


A, PRO 




03F2 


885D 


1232 




MOV 


R0,»TXBUF 


;Tx buffer i Data jet . 


03K4 


AO 


1233 




MOV 


8R0, A 




03F3 


8968 


1254 




MOV 


R0,«LAV1 
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FILE. OKI.SHICI HEWLETT-PACKARD: 8048 A««»bl«r 

LOCATION OBJECT CODE LIME SOURCE LIME 

03FB 2302 ^38 ' «0V A,.2 « -"NEXT ^IO0>~* 

05FD C4EF 1239 JNR J«PR ' RETR 

1260 j 

1261 % 

1262 ; - 

1263 i ■* SUB ROUTINE" 

1264 | 

| t BYTE COUNT BYTE CHECK ■ ) 

1267 j 

1266 ; 

1 269 ; 

03FF B826 '270 BCHTBC s HOV K^ 0 " 501 \ 

E«" 1271 »0V A, 9R0 

0602 83 '272 

1273 ; 

1274 ; SUB ROUTINE 

1275 t 

J 2^ '* t BYTE COUNTER CHECK. 3 

1278 ; 

1279 ; 

0603 B86B 1281 CHTBCK: KOV R0,#CNTBY : 
till™* 1282 «OV A,9R0 

0606 83 1293 ^ 

1284 j 

1283 ; SUB ROUTINE 

1286 I 

1 * 

,238 ; C BYTE COUNTER INC. 3 

1289 5 ^ 

1290 i 

0607 B86B 15J BCNIHC: MOV «^ #CMTeY 
0609 10 1293 IHC ORO 

06 OA 83 1294 RET 

1293 ; 

1296 ; suB ROUTINE 

1297 i 

1 298 i 

,299 j t 1 BIT TIhE COUNTER SET. 3 

1300 ; 

1301 i 

1302 ; 

060B 23EF 1303TSET1, HOV A. #239 , 

060D C411 1304 JltP TIST 

1303 ; 

13 06 ; SUB ROUTINE— 

1307 ; 

J'JI J C HALF BIT TIHE COUNTER SET. 3 

1310 ) 

1311 



a 
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FILE: AKIiSHIC! HEWLETT-PACKARD: 8048 A*»«»bler 

LOCATION OBJECT CODE LI HE SOURCE LINE 



06 OF 23F8 

0611 62 

0612 45 

0613 83 



0614 083? 

0616 FO 

0617 330? 
0619 C420 



06 IB B837 
061D FO 
061E 4308 

0620 A8 

0621 83 



0622 BE 00 



0624 B869 
0626 6000 
0628 83 



0629 B969 
062B 10 
062C 83 



1312 
1313 
1314 
1313 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1323 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1333 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1343 
1346 
1347 
1348 
1349 
1330 
1331 
1352 
1353 
1334 
1333 
1356 
1357 
1338 
1339 
1360 
1361 
1362 
1363 
1364 
1363 
1366 
1367 
1368 



TSET03: 
I 

TIST r 



NOV 

hOV 

STRT 

RET 



A, 9248 



T . A 
CNT 



; 
i 

; — 

; 

VLFOOi 



HOV 
MOV 
ANL 
JHP 



VLF01 : 



VLFOST t 



NOV 
NOV 
ORL 
MOV 
RET 



PARCEL : 
PARC-P: 



NOV 

NOV 
NOV 
RET 



-SUB ROUTINE— 



C VLF OUTPUT DATA "0" SET. 



RO, iDRMAPM 
A,(?R0 
A,#07H 
VLFOST 



-SUB ROUTINE 



C VLF OUTPUT DATA "1- SET. 



RO, IDRMAFW 
A.GRO 
A.908H 
R0,A 



-SUB ROUTINE— 



PAPITY FLAG CLEAR. 



R6,t0 



RO, iANSPAR 
9R0,«QH 



tVLF MB<gs clear. 
:Pantv flag clear. 



-SUB ROUTINE 



C PARITY CHECK » 



; 

; 

PALANi NOV RO,iANSPAP 
INC 8RO 
RET 



PILEi AKIiSHICl 
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0167237 



LOCATION OBJECT CODE LINE SOURCE LINE 







1369 










fB RC 




THE 






1370 


; 


















1371 


% 


t 


Error response 


set to 04 buffer. 3 












1 372 
1373 


i 




































1374 


i 














062D 


B827 


I Jrg 


ERRSES i 


MOV 


RO, ttSDNSGC 


i Error indicate • 








062F 


FE 


1376 




MOV 


A,R6 










0630 


D236 


1377 




JB6 


ERRSEA 


% 








0632 


B003 


1378 




NOV 


9R0, »03H 


;< abnormal error f > 








0634 


C438 


1379 




JNP 


ERRSEE 


'* 












1380 


1 






;< nom*l error * > 








0636 


8001 


1381 


ERRSEA t 


NOV 


9R0, tOlH 








0638 


B826 


1382 


ERRSEE : 


NOV 


ROtttSDMSCI 


/ 








063A 


BOOO 


1383 




NOV 


9R0,*0H 


/ 








063C 


E48A 


1384 
1385 
1386 


S 
; 


JNP 


R04ERS 


,t 












1387 




















1388 


; 


















1389 


i 




C ACK CHECK 3 


< 04 CONNAND. > 












1390 














*D29 






1391 




















1392 
1393 


J 














063E 


00 


1394 


ACK3i 


HOP 




; 








063F 


2648 


1393 




ONTO 


ACKER 


;ACK bit R3. 












1396 
1397 


J 












start. 


-0641 


D40F 


1398 




CALL 


TSET05 


;HeIf bit tiae counter 


set 


8. 




1399 


1 














-0*43 FE 


1400 




NOV 


A,R6 


;RCK *> 








0644 


D254 


1401 




JB6 


ACKSSC 










0646 


C44A 


1402 
1403 


1 


JNP 


ACKER2 


RCK error , 








0648 


04 OF 


1404 
1403 


ACKER: 


CALL 


TSET03 


jHelf bit tiae counter 


set 




*tart. 


064A 


FE 


1406 


ACKER2 : 


NOV 


A,R6 










0648 


527D 


1407 




JB2 


ACEND 


;3 tines error ? 








064D 


IE 


1408 




INC 


R6 










064E 


D414 


14 09 




CALL 


VLFOO ' 


: Re-chal lenoe. 








1410 
141 1 








St*rt bit "0' .set. 








0630 


2314 


1412 




NOV 


A . §20 


:***NEXT <CQM04>**» 








0632 


C4EF 


1 41 3 
1414 




JNP 


JNPR 


•RETft . 








0634 


B824 


1413 


ACKSSC : 


MOV 


RO,«SDNSCK 


:i'comaand onlv 1 > 








0656 


FO 


1416 




NOV 


A,*RO 










0637 


325F 


1417 




JB1 


RWNOD 










0659 


B826 


1418 




NOV 


R0.VSDNSC1 










063B 


8040 


1419 




NOV 


8R0,i01 0000008; 








063D 


E48A 


1420 
1421 


; 


JNP 


R04ERS 


: 








063F 


1260 


1422 


RUMOD i 


JBO 


RDNOD 


:Cou«nd ♦ CD or UR ? 








0661 


B868 


1423 




NOV 


RO, #CNTBV 










0663 


B001 


1424 




NOV 


9R0,«1H 


1 








0663 


D4Z2 


1423 




CALL 


PARCLL 


; Parity* flag clear 
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LOCATION OBJECT CODE LINE SOURCE LINE 







1426 


i 






0667 


D414 


1427 




CALL 


VLFOO 






1428 


i 










1429 


) 










1430 


I 






0669 


23 OA 


1431 




MOV 


A.»1 0 


066B 


C4EF 


1432 






JHPR 






1433 


I 






066D 


0422 


1434 


RDflOD: 


CALL 


PARCLl 






1435 


; 






066F 


B868 


1436 




MQV 


RO #LAV1 


0671 


B001 


1437 




MOV 


9R0, #1H 


0673 


B86B 


1438 




MOV 


RO,tCNTBY 


0673 


BOOO 


1439 




MOV 


9R0,«0H 


0677 


D4M 


' 1440 




CALL 


VLFOO 






1441 


s 










1442 


s 






0679 


23 OB 


1443 




MOV 


A,«1 1 


067B 


C4EF 


1444 




JMP 


JMPR 






1445 


s 






06 7D 


C42D 


1446 


ACEND: 


JHP 


ERRSES 






1447 


; 










1448 


; 










1449 
1430 


; 










1451 


i 










1432 


* 




C ACK CHECK 






1433 
1454 


i 










1433 


t 










1436 


* 






067F 


00 


1457 


ACK4: 


NOP 




0680 


2689 


1438 




JNTO 


AERCK 






1439 


; 










1460 


; 






0682 


D40F 


1461 




CALL 


. TSET05 






1462 


; 






0684 


FE 


1463 




MOV 


A,R6 


0633 


D293 


1464 




JB6 


AOKCK 


0687 


C48B 


1463 




JMP 


AERCKI 






1466 






• 






1467 


; 






0689 


D40F 


1468 


AERCK : 


CALL 


TSET03 






1469 








068B 


FE 


1470 


AERCK2 : 


MOV 


A,R6 


06 8C 


S2A7 


1471 




JB2 


AENCK 


063E 


IE 


1472 




INC 


R6 






1473 








068F 


D424 


1474 




* CALL 


PARCLR 


0691 


C4A1 


1473 




JMP 


A04CON 






1476 


I 






0693 


B4FF 


1477 


AOKCK t 


CALL 


BCNTBC 


0695 


5307 


1478 




ANL 


A,t07H 


0697 


A9 


1479 




MOV 


R1 ,A 


0698 


C9 


1480 




DEC 


R1 


0699 


0403 


1481 




CALL 


CNTBCK 


0698 


09 


1482 




XRL 


A.Rl 



01 67237 

6 VLF fl»gs cl«*r. 

Start bit *0* **t. 

' command + aess*9«'> 
!***NEXT <COn04D>+ + * 
;RETR. 

;Parity flag clear 

i VLF fligs clear. 

:Start bit "0" set. 

tcoa»*nd * response 1 > 
;***NEXT CKEYDAYJ+** 
; RETR . 



< 04 COMMAND . 



«B9 



r ACK bit Check . 



;Half bit tiftft counter* set I xtart. 
•IttCK * > 



< NCK ! * 

•Half bit time counter set t st»>-* 

;3 tines error ^ 

: Error counter Inc. 
Challenge once more, 
; Parity flag clear. 



ACK & PCK ok ■ 
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FILE: AKI:SHIGI 



HEWLETT-PACKARD: 3048 A»s«»hler 



LOCATION OBJECT CODE LINE SOURCE LIME 



069C C6A9 
069E 10 
069F D424 



06A1 P4M 

0603 23 OA 
06A3 C4EF 

06A7 C42D 



0M9 B826 
06 AB B04 0 
06AD E48A 



06AF 0422 

06B1 B837 
06B3 FO 
06B4 F2BA 
0686 231 B 
06B8 C4EF 

06BA FF 
06BB F2CA 



0680 B867 
06BF FO 
06C0 F2C3 
06C2 ID 
06C3 6477 



06C5 FF 
06C6 D2E8 
06C8 C4F2 



06CO 337F 
06CC AF 

06CD 92E4 



1483 
1484 
1469 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1493 
1496 
1497 
1498 
1499 
1300 
1301 
1302 
1303 
1504 
1303 
1506 
1507 
1508 
1309 
1310 
151 1 
1512 
1313 
1314 
1515 
1316 
1517 
1518 
1319 
1520 
1521 
1522 
1323 
1524 
1525 
1526 
1527 
1528 
1529 
1330 
1331 
1332 
1533 
1534 
1535 
1536 
1337 
1338 
1339 



JZ 

INC 

CALL 



END 04V 

9)R0 

PARCLR 



A04CON: CALL VLFOO 



AENCK: 



EHD04U: 



MOV 
JMP 



JMP 



nov 

NOV 
JMP 



A,tlO 
JMPR 

ERRSES 



. Tv operation «nd op not 

i 

;Parity flag clear. 

Tx operation continue 
for 04 COB ! > 
jStart Dit "0- *«t. 

:***NEXT <COM04D>*** 
;RETR. 

j 04 co»n«nd r**pon*« error. 
Brror indicator set. 



< Ty operation end for 04 co» » 



R0,«SDMSG1 i 
9R0, »0t 0OOOO0B; 
R04ERS : 



; SUB ROUTIHE- 



C JMP TO HEAD ROUTINE. 3 



% 

% — ™ 

; 

D I SEND : CALL 



MOV 
MOV 
JB7 
MOV 
JMP 



JPIDLr 



CONTDE : 



ALEHD: 
J 

PCHK3 : 

i 



MOV 

JB7 



MOV 
MOV 
JB7 
INC 
JMP 



MOV 
JB6 
JMP 



ANL 
MOV 



JB4 



PARCLL 

R0,»RE841 

A,9R0 

JPIDL 

A>t27 

JMPR 

A,R7 
PCNKS 



RO, tDEMAPH 
A,8R0 
ALEND 
R3 

DMSPE 



A,R7 

PRDR2 

NTDRP 



A,«7FH 
R7,A 



PRDEV 



:P»rity flag clear 

6, VLF flags clear. 



; Response flag* checf 1 



< no response « > 
: Device end 



; Device continue. 



C response ! > 
; Response flag clear. 



FILE i AKI:SH1CI 
LOCATION OBJECT CODE LIME 
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SOURCE L I HE 



06CF B867 
06D1 FO 
06D2 F2DF 
06D4 FF 
06D3 8209 

0607 C4BD 

0609 FF 
06DA 434 0 
06DC AF 
06DD C4BD 

06DF FF 
06EQ B2EB 
06E2 C4BD 

06E4 B2E8 

06E6 C4F2 

06E8 33BF 
06EA AF 

06EB BD3E 
06ED C4FC 



06EF C3 
06F0 2F 
06P1 93 



1340 
1341 
1342 
1343 
1344 
1343 i 
1346 
1547 ; 

1348 PF.LSFS: 

1349 

1330 

1331 

1332 ; 

1333 OUESEt 
1334 

1333 
1336 ; 
1357 PRDEV: 
1338 ; 
1339 

1360 ; 

1361 PROF*: 
1362 

1363 : 

1364 PRDRP: 
1363 

1566 ; 
1367 j 
1568 : 

1369 ; 

1570 ; 

1571 i 

1372 ; 

1373 ; 

1574 ; 

1375 
1376 
1377 
1378 
1379 
1380 
1381 
1582 
1583 
1384 
1585 
1586 



hOV 
I10V 
JB7 

nov 

JB3 
JMP 

nov 

ORL 

nov 
jnp 

nov 

JB3 

jnp 

JB3 

jnp 

ANL 

nov 

nov 
jnp 



RO.fDEHAPH 

A,9R0 

QUESE 

A,R7 

PRLSFS 

COHTDE 

A,R7 
A,«04 0H 
R7,A 
COHTDE 

A R7 

PRDRP 

COMTDE 

PR OR 2 

NTDRP 

A,tt0BFH 

R7,A 

R5,»DEnAP0 
STOPS 



P. ft. device do 11 & 
R ,R .drop poll . > 

Priority device poll 
^ P . R .drop pol 1 . > 
Next drop select. 



;t Priority or R . R . device, poll 
& priority drop poll. > 
1st drop select. 



-SUB ROUT HIE — 



C RETURN ROUTINE . 



JHPR: 



SEL 
XCH 
RETR 



RBO 
A,R7 



-SUB ROUTINE — 



t NEXT hCCESS DPOF SELECT. 



06F2 


BD5E 


1387 


NTDPP : 


nov 


R3,*DEMhP0 


06F4 


FC 


1588 




nov 


A,R4 


06F5 


A8 


1589 




nov 


R0,A 


06F6 


FO 


1390 




nov 


A,8R0 


06F7 


F2FC 


1391 




JB7 


STDPS 


06F9 


1C 


1592 




INC 


R4 






1593 








06FA 


E4 09 


1394 




jnp 


SETSD 






1393 












1396 









Drop end or not 
* not 4nd 1 > 
Next drop set. 
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FILE: AKI:SH1G1 



HEWLETT-PACKARD: 8048 Ar*«ftbi*r 



LOCATION OBJECT CODE LIME 



06FC BC31 
06FE 0831 
07DO FO 
0701 7203 

0703 E409 



0705 2304 
0707 C4EF 

070? FC 
07 OA A8 
070B FO 

070C 4300 
07 OE 68 

070F FF 
0710 3216 

0712 231C 
0714 C4EF 



0716 F8 

0717 3D 



0718 FF 

0719 321D 

071B D40B 

071D FF 
07 IE 53FD 

0720 AF 

0721 F8 

0722 5387 
0724 B837 

0726 AO 

0727 2304 
0729 C4EF 



1397 

1S98 

1599 

1600 

1601 

1602 

1603 

1604 

1605 

1606 

1607 

1608 

1609 

161 0 

161 1 

1612 

1613 



SOURCE LIME 

stops i nov 

MOV 
MOV 
JB3 



SELSET : 



SETSDt 



AN3U0: 



JMP 



MOV 
JMP 

MOV 
MOV 
MOV 

ORL 
MOV 



R4 , VDRMRPO 
RO,«DRHAPO 
A,9R0 
SELSET 

SETSD 



ft, §4 
JMPR 

A,P4 

RO,A 
A,8R0 

A,»08M 
RO,A 



;/ Drop ' > 



;t>rop »ap *«t or not ? 



• Hot S*t ! > 
;***NEXT CMTMINT3*** 
; RETR . 

;< Set » ) 



1614 ; 








1615 


MOV 


A,R7 




1616 


JB1 


DSCF84 


t 


1617 ; 
1618 


HOV 


A,»28 


:«**NEXT CDSCF843*** 


1619 


JMP 


JMPR 


; RETR . 


1620 ; 








1621 ; 
















1624 j 

1625 i 




t DROP SCAN 


FOR 84 COMMAND. 3 

»D28 


















1628 ; 








1629 ; 

1630 DSCF84: 


MOV 


A,R0 


: Droo sc«n. 


1631 


MOVD 


P5,A 




1632 ; 








1633 : 








1634 


MOV 


A..R7 




1635 


JB1 


DSCFJJ 




1636 ; 






:l bit ti»e counter set. 


1637 


CALL 


TSET1 * 


1638 t 

1639 DSCFJJ: 


MOV 


A,R7 


:R*raons« flig 2 clesr . 


1640 


ANL 


A, •OFDH 




1641 


MOV 


R7,A 




1642 I 








1643 


HOV 


A,R0 




1644 


ANL 


A,«087H 


> 


1645 


MOV 


R0> iDRMAPH 




1646 


MOV 


8R0,A 




1647 j 
1648 


MOV 


A,»« 


j***HEXT CMTMIHTJ**-* 


1649 


JMP 


JMPR 


: RETR . 


1650 ; 









rXLfet AKItSHXGl 
LOCATION OBJECT CODE LINE 
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SOUPCE LINE 







1634 






1633 






1636 






1657 






1638 


07ZB 


97 


1639 


072C 


A7 


1660 






1661 


072D 


PB 


1662 


072E 


67 


1663 


072F 


AB 


1664 


0730 


83 


1663 






1666 






1667 






1668 






1669 






1670 






1671 






1672 






1673 






1674 


073! 


97 


1673 


0732 


E42D 


1676 






1677 






1678 






1679 






1680 






1681 






1682 






1683 






1684 


0734 


D40F 


1685 


0736 


B857 


1686 


0738 


FO 


1687 


0739 


F243 


1688 






1689 






1690 


073B 


B4FF 


1691 


073D 


F243 


1692 






1693 


073F 


231B 


1694 


0741 


C4EF 


1693 






1696 


0743 


C4BA 


1697 






1698 






1699 


0743 


FF 


1700 


0746 


4301 


1701 


0748 


AF 


1702 


0749 


E459 


1703 






1704 






1703 






1706 






1 707 






1708 






17 09 



t VLF INPUT DATA * 1 " SET. 3 



CLR 
CPL 

MOV 
RRC 
MOV 
RET 



C 

c 

A,R3 
A 

R3,A 



-SUB ROUTINE 



C VLF IHPUT DATA 



SET. 3 



CLR 
JHP 



C 

VLFRST 



< UAIT for 84 COMMAND DISPOSAL. > 



DNTSET : 



CALL 
MOV 
MOV 
JB7 



CALL 
JB7 



MOV 

4MP 



JWP 



MOV 
ORL 
MOV 
JMP 



TSET05 
RQ,»RE84? 
A.ORO 
DNTSET 



BCNTBC 
ST04DP 

A - • 27 
JMPR 

JPIDL 



A,R7 
A.tOIH 
R7,A 
INT04S 



:Half bit ti»* counter a«t % start. 
1 84 buffer «npty. 



;E:-*it 04 operation. 
: »**H£VT CIDLINT3*** 
»4 buffer «npt*-». ^ 



C CHANCING OPERATION TO 84 .3 



FILE : AKIiSHIGI 
LOCATION OBJECT CODE LINE 
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SOURCE LINE 
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0749 P8 
074C 3D 



074D 04 OB 

074F FF 
0730 1234 
0732 C4AF 
0734 33FE 

0736 AF 

0737 E434 



0739 8825 
073B FO 
073C 3307 
075E A9 
073F B837 

0761 FO 

0762 5307 
0764 D9 

0763 C67B 

0767 F9 

0768 4308 
076A AS 

076B FF 
076C 3272 

076E 2310 
0770 C4EF 

0772 33FD 

0774 AF 

0775 E477 



1711 : 








1712 ) 








1713 ; 




M,R0 






MOV 


: 


1715 


HOVO 


P5,« 


; 


1 71 6 ; 








1717 ; 
1 71 8 


CALL 


TSET1 


;t bit ta»4.f* cour>t*f* 


1719 ; 








1720 rtfiDAD2i 


NOV 


A,R7 


r 


1 721 


JBQ 


APIUT 


: 


1722 


J MP 


D I SEND 


: 


1723 AP.IWT: 


ANL 


6,*0FEH 


: 


1 724 


NOV 


R7.A 


: 


1 726 ; 


JHP 


IDLINT 




f ?9Q • 

I I *o t 
1729 t 




C 04 fPOP SELECT. 3 


1730 ; 








1 f 3 1 • 








1 732 ; 








l 7"?3 TUT 04*3: 


NOV 


P0,»SDMSCH 




1 734 


NOV 


ft.ep.o 


: 


1 735 


ANL 


A.i07H 


: 


1 736 


MOV 


R1 , A 


: 


1737 


NOV 


RO.#DRN»PH 




1738 


NOV 


A,ORO 


: 


1739 


ANL 


A.t07H 


; 


1740 


XRL 


A, R.I 


: 


1741 


JZ 


NOCNCE 


; 


1742 : 








1743 


NOV 




: 


1744 


ORL 


A,*08K 


: 


1743 


MOV 


RO, A 


: 


1746 : 








1747 


rtov 


O.R7 




1748 


JB1 


DSF04B 




1749 ; 
1730 


NOV 


fl.t29 


:***NEXT CDSF94C3-** 


1731 


JMP 


JMPR 


: RETP . 


1732 : 








1733 DSFOAS: 


ANL 


A . • OFDH 




1734 


MOV 


R7,A 




1755 


JMP 


DSF04C 





SUB ROUTINE— 



0777 F8 

0778 3D 



1756 : 

1757 ; 

1758 : 

1759 ; 

1760 ; 

1761 : 

1762 ; 

1763 J 

1764 ; 
1763 ; 

1766 DSF04C: 
1767 



NOV 
MOVD 



t DROP SCAN FOP 04 CONMHND. 3 



A.RO 
P3-A 



FILE i AKIrSHICI 
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LOCATION OBJECT CODE LINE SOURCE LINE 







1 76B 


* 














I 








0779 


D4 0B 


1 770 




CALL 


TSET1 


, I DXC 1 1 IB* COUnCcr 5* t . 






1 771 


m 
* 








077B 


F9 


1 775 




MOV 


M t K 1 




077C 


8837 


1773 




nov 


RO , VDRMAPH 




077E 


20 


1774 




XCH 


A, ?R0 




077F 


B86C 


1 775 




nov 


V t W^*#T fc> "ft r 


* 


0781 


AO 






MOV 


8R0 > A 


* 






l * ( f 














t778 










Ui 82 


D422 


1 779 




CALL 


PARCLL 


:P»r ity fl*9 cUftr 






1 760 


* 






% VLF flag? cl*5r. 


0784 


D4 1 4 


1 ~*Q t 

1 f 91 




CALL 


VLFO0 


: Star*. ** 0** bit s*t . 






1 ?09 
1 f 


• 








U r DO 


CO I *• 


1 # OO 




MOV 




:***HEXT CC0M043** 1 * 




C4fcr 


i i 84 




JHF 


JMPR 


:RETF . 






i ^o3 














1 786 


■ 


























1 788 














1 t 07 






C 04 C0MMPHC 


DISP END. 3 






1 ?Q A 

1 f7U 














1 79 1 














1 792 










07AO 
U f OH 


RAAr- 

DOOL 


1 TO 1 * 
1 * 




MOV 


R0, tSAVDPP 




U f OL. 


c n 
r u 


1 794 




MOV 


A, 6R0 


- : 


Of 8D 


B937 


1 793 




MOV 


R1 , fcDRMAPH 


; 


078F 


21 


1 796 




XCH 


A, 0R1 


* 


0790 


A8 


1 797 




MOV 


R0, A 


i 






1 798 










0791 


FF 


1799 




MOV 


A,R7 


; 


0792 


52A7 


. 1800 




JB2 


T3UCIN 








1801 










0794 


Fl 


1802 




MOV 


A, 6R1 




0797 


08 


1803 




XRL 


A,R0 


; 


0796 


C6AE 


1 804 




JZ 


MADADE 


i 






1 80S 


* 








0» 9-8 


B867 


1 806 




MOV 


R0,#DEMAPH 




079A 


F 0 


1 807 




MOV 


A, 8R0 


1 


07°fi 




* a no 
i quo 




JB7 


TSUGI2 * 








1 809 










u t 9D 


F 1 


1810 




MOV 


R , 0R1 








loll 




AHL 


ft . #07H 




07«0 


4308 


1812 




ORL 


A,»06H 




07A2 


A8 


1813 




MOV 


R0,A 




07A3 


23 IE 


1814 




MOV 


A, t30 




07A5 


C4EF 


1815 




JMP 


JMFR 








1816 










07A7 


53FB 


1817 


TSUGINt 


ANL 


A, I0FBH 




07A? 


AF 


1818 




MOV 


R7,A 








1819 


* 








07AA 


C4F2 


1820 




JM> 


NTDRP 




07AC 


C4AF 


1821 


TSUCI2: 


JMP 


D I SEND 


i 






1822 


; 








07AE 


E44F 


1823 


flADADE : 


JMP 


MADAD2 








1824 











ROUTINE- 



FILEi AKt : 3HICI 
LOCATION OBJECT 
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07BO 38 
07B1 30 
07B2 42 
07B3 47 
07B4 4C 
07B3 31 



07B6 B837 
O7B0 FO 
07B9 3307 
07BB 03B0 
07BD A3 



07BE 
07BF 
07C0 
07C2 
07C3 
07C3 
07C6 
07C7 
07C9 
07CA 
07CC 



A9 
F1 

72F9 

F9 

0304 

A8 

FO 

72CE 

FF 

33EF 

E4D1 



07CE FF 
07CF 4310 
07D1 AF 

07D2 B83E 
07D4 BAOO 

0706 FA 

0707 96DE 
0709 BAFF 
070B Fl 
07DC E4E3 



,8 *? 1 SUB ROUT J ME - 

1826 i~ % 



1827 t 

1828 ; 

1829 ; 

1830 i 
183t 



C CHANGING THE DEVICE MAP . 



!s32 ! | | H M n M I U M I M II I I n I n I H I I M I I ! 1 1 1 M i I I I M i n m n h m m m 

HEAD ADDRESS * TABLE OF THE DEVICE MAF 1 - 



1833 ;1 

1834 ; | 

1835 ;| 

1836 ;| 

1837 ROHTIi 

1838 ; I 
1839 
1840 ; | 
1841 
1842 ; | 
1843 
1844 ; | 
1845 

1 846 ; 1 
1847 

1848 l | 

1849 ; | I 11 It 
1830 ; 

1851 DEVCH: 

1832 

1853 

1834 

1853 

1856 ; 

1837 

1836 

1939 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 ; 

1869 PPSET: 
1870 

1871 RPSETE: 

1872 ; 
1873 
1874 

1873 ; 
1876 DEVPS: 
1877 

1878 
1879 
1880 
1881 ; 



D8 


DVM10 


;Drop »0 * device »*p * >* 


DB 


DVM11 


;Drop »1 < * 


OB 


DVM12 


;Drop *2 k " >• 


DB 


DVM13 


;C-rcp »3 <. " >• 


D8 


DVM14 


:Drop «4 < " >. 


DB 


DVM15 


:Drop *3 < " >• 


i m imiinti n m in 


1 I 1 1 1 1 1 1 1 1 II L 1 1 11 1 1 1 1 1 1 1 II M 1 1 \ 


NOV 


R0# •DRMAPH 


: Device table h*.»d sddresa 


MOV 


A,9R0 


: ' for* current drop > 


ANL 


A,»07H 




ADD 


A . iROMTI 




I10VP 


A,9A 




MOV 


R1,A 




MOV 


A..8R1 


: Device polling map set or not 


JB3 


PUEHD 


NOV 


A.R1 


tPrioritv or round robin 7 


ADD 


A,»4H 




MOV 


RO.A 




MOV 


«,9R0 




JB3 


PRSET 




MOV 


A,R7 


; Foiling fl*g i«t.' round robin 


ANL 


A, HOEFH 




JMP 


RPSETE 




MOV 


A.R7 


: Polling se* . ■ pr ior i ty po 


ORL 


A, t1 OH 




MOV 


R7,A 




MOV 


RO, tDEMAPO 


:R0 » device »*P 2 pointer. 


MOV 


R2,iOH 


:R2 - F.F fl*g. 


MOV 


A,R2 


; 


JNZ 


SUPAC 




MOV 


R2» tOFFH 


i 


nov 


A,9R1 


; < bit 0-3 > 


JMP ' 


CONCT 


; 
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UrUt 


BA 0 0 


1 882 


SWPftC i 


MOV 


R2 , • OH 


07E0 


F 1 


1 333 




MOV 


A, OR 1 


07E 1 




1 884 




SWAP 


A 


07E2 


1 ^ 


1 883 




INC 


R 1 






1 886 


; 






UrtJ 


3 J Or 


1 887 


C0NCT : 


ANL 


A,«0FH 


07E3 


P0 


1338 




NOV 


9R0, A 


Uf to 


m ftc 

U*5 ur 


1 839 




XRL 


A,«0FH 


n7co 

V rCO 


tor 2 


1 390 




JZ 


DEVCE 


A9CA 
wf CM 


r o 


1 891 




nov 


A, R0 


ft 7 CO 
Ur to 


0363 


1892 




XRL 


A, tDEMAPT 


07ED 


C6F3 


1693 




4Z 


DEVCE2 


07EF 


1 8 


1894 




INC 


R0 


07F0 


E4D6 


1393 




JMP 


DEVPS 






1896 








07F2 


ce 


1897 


DEVCE : 


DEC 


R0 


07F3 


F0 


1398 


DEVCE2 : 


nov 


A.9R0 


07F4 


4380 


1899 




ORL / 


A,«80H 


07F6 


AO 


1900 




MOV / 


9R0 . A 


07F7 


83 


1901 




RET / 








1902 








07F8 


B83E 


1903 


PUEND t 


MOV 


R0,*DEMAP0 


07FA 


BOFF 


1904 




nov 


PRO,«0FFH 


07FC 


83 


1903 




RET 








1906 












1907 









bit 4-7 > 

»ap 2 C— • map 1 . 

Device end •» 
Device map end * 



: Device nap 1 not aet. 



1903 ^••••••*##*##*«*t«#»tt««a«#*» B0 ** ct) *e END »#«ft*««0««««tt4t»««»««**«4 



Erroriw 
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wclv.- * hC ** c T * ? ft t<: 



1 '30*6 

2 ; 

3 

4 ; 

5 SEIShKI.I. 
-6 SEISmMJ, 
7 SEISmHi 

e SElSwru, 

9 ;**►** 
10 

II .*»*** 
12 
13 
14 
13 
16 

17 ;*»*** 
18 

19 ;»-»»* 

20 i ***** 
2! 

22 ;»**** 

23 
24 

23 
26 
27 
28 
29 

30 .****» 

31 )***•« 

32 ;****. 

33 

34 ;**-** 

33 ,**•** 

36 )***•* 

37 .«.*** 

38 ;*•*** 
39 

40 ;*•*** 

41 ;*»*** 
42 
43 
44 
43 
46 
47 
48 
49 
50 
31 
32 
53 
54 
33 
36 



.UC-: 



EOU 01H 
EOU 12H 
EOU 38H 
EQU 2 



r version Ho. 



. ***** 



• **** 



TOSHIMO_OS />> 
<« TOSHIBA HO OS > 
<<< TOSH1 i INO OS >>> 
<« TOSH1 NO OS >>> 
HS*»*a*s*s*** 

K<< D»t* Feri**t 

Adr* H ECO Addr«r» H 

Adrs L < ECU Addr«*l L 

D*t» Length H 
D*t» 1 



t D«t* c to Drop P Coma*nd / D*t» ) 



****** 



;****♦ 



; ***** 



6v H.TnNA«i i T.XHOUE 



Function 

C | > CCC * ECU ConM»jni'c»tion 

Echo Back 

Forced Tuning / Off / Ki-j 
Send Function < ALQH« > T«fft 

<2) R» m 9*ck op 

C35 — — Verification 



« C Buo Utfft 



.StSSt 
;****» 
i%S%t% 
;SSS*S 
iSSSSS 
;SSSSS 

]ltlslssssss**s******** ****************** ********* ****************** 



BIAS: 



EQU 00OOH 



PROGRAMMERS I ON: EOU BIAS 
p;c_CRC_ERPOR : EQU BtAS+4 
RX_CPC_OK_YO : EOU BIAS* 5 



; DS 4 
J OS 4 
; DS 4 



APPENDIX C 



239 



0167237 



HEWLETT-PACKARD: 8086 Assemble* 



SOURCE LINE 

58 16F_0VER_FL0Ui 

59 SCAN_MODE_FLAG : 

60 VIEfeTcHAHNEL: 

61 PC_C00E: 

62 EVEHT_CHPKNEL 

63 ; 

64 VUF_ERRORJ1AP t 
63 PC_FC_LISTi 

66 BASIC_AUTHOt 

6? 

68 

69 

70 

?! ; 

72 A200Hi 

73 CH_NQ_FRE0 

74 TIf1E_TA6LEi 
JUHP_ADORESS t 
NEXT~GO_ADRS: 



73 
76 

77 ; 

78 TO DROP: 
TO CCC: 



79 
80 



EQU BIAS+12 
ECU BIfiS+14 
EQU BIAS* 16 
EOU B 1 05+12 
EQU BIAS+4S 
EOU BlAS+36 
EQU eiAS+126 
EQU B1AS+236 
EQU BlAS+256+128 
j BIAS+512 



EOU 200H 
EQU A200H 
EQU A200W+1 OOH 
EQU A200H*t3 0H 
EQU A200H+200H 

4Q0H 

EQU 03 OOH 
EQU 06 OOH 



81 DS2: 

82 INDEXJ?X_1: 

83 INDEX_TX_1 : 

84 CTRL_1 : 

95 CTRL_1_C0UNT: 

86 INDEX RX_2i 

87 JNDEX_TX_2: 

88 CTRL_2: 

89 CTRL_2_C0UNT : 

90 PACE_SU: 

91 ECHO_B*CK_FUAG: 

92 REVERS_CHANEL : 

93 TX_BUSY_FLAG: 

94 BASE_F07nT: 

95 IHIT_POINT( 

96 BINAPY_LEDi 

97 ECHO BACK_ADPS: 
98 

99 CONV_NO: 

100 DROfIhO: 

101 IC.BYTE: 

102 OEVICE.MOi 

103 ID_BYTE: 

104 CONV_NO_BITt 
103 DROP_NO_BITt 
106 DEVICE_NO_BtT: 
107 

108 nUL ADR 

109 EXTRN.STAT 

110 TEMP_R_CH 
1 1 1 

112 : 

113 08F_BF_Ni 

114 OBf3bf_CHD : 



EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



07 OOH 

D$2*2*l 

DS2+2-2 

DS2*2*3 

DS2+2*4 

DS2*2*5 

DS£+2*6 

DS2*2*7 

DS2+2*8 

DS2+2-9 

DS2*2*10 

DS2*2*1 i 

DS2+2-12 

DS2+2-13 

DS2*2*I4 

DS2+2*15 

DS2*2*16 



EQU DS2*2*1S 
EQU DS2*2-19 
EQU DS2+2-20 
EQU DS2+2-21 
EQU DS2+2-22 
EQU DS2*2*23 
EQU DS2+2-24 
EQU DS2+2-25 

EQU DS2*2*29 
EOU DS2+2*30 
EQU DS2+2*31 

74 OH 

EQU DS2*2*32 
EQU OBF_BF_N-M 



DS 2 
DS 1 
DS 8*2 
D9 8*2 
DS 8 

DS 128 
DS 128 
DS 128 



I D3 256 

; 8*8*2 

; 8*8*2 

; 64*2 



FREQUENCY TABLE STbRT FROM HEP! 



; DS 2 
: DS 2 
; DS 2 



0000 0000 



STORE #3 
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HEULETT-PACKAPO: 6086 A5f«»bl*r 



SOURCE LINE 



113 OBF_BF_ID: 
116 OBF_BF_BYTE: 
M7 COMV_SEUECT: 
118 
11-9 : 

120 DS1 t 

121 MOU_EVENTi 
112 BEFOP.EVENTt 
123 EVEHT_EM«BLE: 
124 

123 LSB.LEDi 

126 ttSBJ-ED: 

127 HSB.LED : 

128 PPV.LEDi 

129 . . 

130 KEY.DATAr 

131 one.sec.tiheri 

132 TUnIr.DI 1 

133 TUNER. 02 : 

134 TUNER_CBL: 
113 UP.FLAGt 

136 DOMN.FLAGt 

137 PC_FC_EXISTt 
*138 POUER.FEEDt 

139 ; 

140 
141 

142 DS16: 

143 DROP_C«D_BF i 

144 SPU_CI1D_BFr 
143 FROrt_OBF_BFr 
1*6 

147 SEND_EHABLE» 

148 SEND ADDRESS: 

149 SEND~ INDEX t 

130 SEND_CI1D_RESP s 

131 SEND_DATA_BUFFi 
132 

133 EVENT.NO_.FREQ i 

15* 

133 

136 

137 ) 

138 ; 

139 ; 

160 KEY.DATA.STACK: 

161 ECU.ADDRESSi 

162 TX_LENCTM: 

163 TX.COMHAND: 
• 164 TX.BUFFEPi 

165 
166 

167 i 

168 TIHER.COUNTER: 

169 IHDEX.HISTORYt 

170 HISTORY. BUFFER 
171 



EQU 08F.8F.N+2 
EQU 08F.BF.H*3 
EQU OBF BF_M*16 



DS 8 



EGU 0780K 
EQU 031 
EQU DS1+< 
EQU DS1+2 

EQU DS1+4 
EQU DS1*3 
EQU DS1** 
EQU DS1*7 

EQU DS1+9 
EQU DSt+10 
EQU OS1*H 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DS1+13 
EQU DS1-M6 
EQU DSl+17 



EQU 800H 
EQU OS 16 
EQU DSl6*16*t 
EQU D516*16*2 

EQU DS16*16*3 
EQU SEMD.ENABLE+ 1 
EQU SEND_&DDRESS*2 
EQU SEND.ADDRESS+3 
EQU SENt>_*»DDPES-3*4 

EQU 900H 



EQU 100'W 

EQU KEY.D»TA.STACK>I6*64 
EQU ECU~ADDRESS** 
EQU ECU_A0P p ES**3 
EQU ECU ADDRESS+4 



EQU 2000N-4 
EQU 2000H-2 
EQU 20001! 



DS 16 
DS 16 
OS 16 

DS 1 
DS 2 
DS 1 
DS 1 
DS 123 

DS 236 



DS 16*64=1024 
DS 2 
DS 1 
DS 1 
DS 256 
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NEWLETT-P*CK*P[>f 8036 »sff«»bltr 
SOURCE LIME 



172 
173 
174 

175 
176 
177 
178 
179 
190 
181 
182 
183 
184 
183 
196 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 

1 99 
200 
201 

2 02 
203 
204 
203 
206 
207 
208 
209 
21 0 
211 
212 
213 
214 
213 
216 
217 
218 
219 
220 
221 
222 
223 
224 
223 



75 P«CE_HEH: 

STACK_EW: 
STACK_TOFi 

> 

ES_BACK_UP: 
ES.BACK^UP^I : 
E3 BACK~UP~2: 



SOU 3000H 

ECU 39FFH 
EQU 4000H 

6ACK_UF PAH Ar 

EQU 0 
EQU 20 OH 
EQU 40 OH 



ES_EV£HT_TtWEP. : EQU 6 0 OH 



HW__NO 

TItlER_OUT_CODE : 
PLUS_KEY_CQDE : 
EVEHTJf E7_C0DE : 
AUTHO~K£v"cODE: 
ON0FF_IEY_C0OE: 
f1lHUS_i:EY~C0DE : 
SCaN_KEY_CODE : 
CLEhF J:EV_CODE : 
SEND_kE i'_CODE : 
POWER_OH_C0PE : 
POMER~OFF_C0DE : 
RECENT_ON_CODE: 
RELEftSE_CODE : 
*CEY_PUSH_COD£ : 

ASCII_E»: 
ASCII AU: 
ASCII SC: 

ascii_p: : 

ASZH PC; 

asci O::. 

ASCII 

ftscn_ti0t 

ASCII_DE: 
ASCII HiJ: 

asciCno! 

ASCII_CO: 
ASCII PR: 



EQU 

EQU 0 

EOU 10H 

EQU 1 1 H 

EQU 12H 

EQU 13H 

EQU 14H 

EOU 15H 

EQU 16H 

EQU 17H 

ECU 18H 

EQU 1 9H 

ECU 1*H 

EQU 1BH 

EOU 1CH 



EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



4372H 
4155M 
33-»3H 
4643H 
5043H 

434CH 

3343H 

4164H 

6445H 

0D49CH 

0D4DCH 

43DCH 

5072H 



PUSHBALL : 
P0P_ALL : 
J 

SEHD.MAX : 



EQU 6 OH 
EQU 61H 

EQU 64*2 



DS 512 
t'Z 312 
t*S 312 

05 128*6 
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0025 BBOOOO 
0028 BBOOOO 
002E 890? 
002D 83C302 
0030 81FB0040 
0034 72F5 



0036 BBOOOO 



HEWLETT-PACKARD t 8086 Arttnbler 
SOURCE LINE 



229 
230 
231 
232 
233 
234 
23S 
236 
237 
238 
239 
240 
24 1 



DROP_CHD_PORT ! 
DROP_DATA_PORT i 
ECU_H_AM>RESS t 
ECU_L_ADDRESSt 
INT~OFST 

imtTofst 

IHT30FST 

TIMER1_0FST 

ACHD 

ACHC 

BCHD 

9CHC 



EQU 082H 

EQU 08 OH 

EQU 0102H 

EQU 0100H 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



?2 
60 
72 
00 
04 
02 
06 



• 4 ? 





242 




243 




244 




245 




246 ; 




24? ; 




248 ; 




249 i 








( 251 


0000 FA 


252 RUN: 




253 


OOOt B8A2FF 


254 


0004 92 


255 


0005 B8F800 


256 


0008 EF 


23? 
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0009 B8A4FF 


259 


OOOC 92/ 


26 0 


000D B83F00 


261 


0010 EF 


262 


0 0 M B8»8FF 


263 


0014 92 


264 


001? B83C88 


265 


OO'S EF 


266 




267 


00' 9 BAA6FF 


268 


OOiC B8FC21 


269 


00-F EF 


270 




271 t 


0020 B80020 


272 


0023 8 ED 8 


273 




274 ; 







INITIAL SET 


UP 1APX186 


ORG 


OOOOH 


CLI 




jLCS SET UP 


16KB 


MOV 


AX, QFFA2H 


XCHC 


DX,AX 


HOV 


AX,00F8H 


OUT 


OX. AX 


;PCS SET UP 


FROM OOOOH AT I/O MAPPED 


HOV 


AX, 0FFA4H 


XCHC 


DX.AX 


nov 


«X, 003FH 


OUT 


DX.AX 


HOV 


AX, OFF ASH 


XCHC 


D.X,AX 


MOV 


AX . 8S3CH 


OUT 


DX . AX 


jrtCS SET UP 


04 00 OH 


MOV 


DX,0FFA6H 


MOV 


AX,21FCH 


OUT 


DX, AX 


MOV 


AX.2000H 


110V 


DS.AX 



:3-UAlTE3 INSERTED 



275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
283 



RAM_CLEmR: 
RAM_CLEaR_LPi 



MOV BX,BIAS 
HOV AX,0 
MOV CBX3 j AX 
ADD BX,2 
CHF*BX,4000H 
JC RAH_CLEAR_LP 



-JUMP TABLE WRITE- 
MOV 
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HEWLETT-PACKARD t 9086 A*sembHr 



SOURCE LINE 



0039 8E06 

003B BB3400 
0Q3E C7070002 
0042 C7470200FE 

0047 8B3C00 
004A C7070003 
004E C7470200FE 

0033 BBB400 
003* C7070004 
005A C7470200FE 
003F C7470400O3 
0064 C74706G0FE 
006? C747080006 
0O6E C7470AOOFE 

0073 BB4800 
0076 C7070007 
007A C7470200FE 



007F B80020 
0082 8E08 
0094 8ED0 



0086 
0089 
00OC 
008D 
0090 
0093 
0094 
009* 
009A 



8A32FF 
880F0O 
EF 

BA34FF 
B80F00 
EF 

BA36FF 

B 8 07 CO 
EF 



009B B80000 
009E B AC OFF 
00*1 EF 
00A2 B000 
00A4 BAC2FF 
0OA7 EF 



0OA8 960000 

OOAB BAD4FF 

OOAE EF 

OOAF BOOO 

0OB1 BA06FF 

00B4 EE 

00B3 BCF03F 

008B B018 



DS,AX 

BX,1MT10FST 

WORD PTR tBX3,200H 

WORD PTR CBX+23, OFEOOH 

BM, INT30FST 

WORD PTR C8X3,300H 

WORD PTR IBX+23, OFEOOH 

'ChSGADED WITH INT2/INTA0/ 

BX, INTJJFST 
WORD PTR CBX3,400H 
WORD PTR CBX+23, OFEOOH 
WORD PTR CBX*4J.300H 
WORD PTR tBX+6 3, OFEOOH 
WORD PTR rB»8 3.690H 
WORD PTR CBX+1 03, OFEOOH 

*DDP. : 

6X,TIMER1_OFST 
WORD PTR tBX3,700H 
WORD PTR EBX+23, OFEOOH 



286 NOV 

287 ; INT t ADDR . " 

298 MOV 

289 MOV 

29 o rtov 

291 ; IHT3 ADDR. 

292 MOV 

293 nov 

294 MOV 
293 ; INTO ADDR . 

296 nov 

297 MOV 

298 MOV 

299 MOV 

300 MOV 

301 MOV 

302 MOV 

303 ; TIMER 1 INTR. 

304 MOV 
303 MOV 

306 MOV 

307 ; SET UP TIMER — 

308 i 

309 * 

310 MOV AX,2000H 

311 MOV DS,AX 

312 HOV SS,AX 

313 ; 50KHI SQUARE WAVE 

314 MOV DX.0FF32H 

315 MOV AX. 15 
31* OUT DX.AX 

317 MOV DX.0FF34H 

318 MOV AX, 1-5 

3,9 out d::,ax 

320 MOV DX,0FF36H 

321 MOV AX,0C003H 

322 OUT DX.AX 

323 : IHITIAL SET UP OF DMA CH.0:RX TRANS 

324 : SOURCE POINTEP 

323 MOV AX.ftCHD 

326 MOV DX.OFFCOH 

327 OUT DX.AX 

328 MOV ftL , 0 

329 MOV DX,0FFC2H 

33 0 OUT DX . AX 

331 ; INITIAL SET UP OF DMA CH . 1 ; TX TP*N3~ 

332 ; DESTINATION POINTER 

333 MOV AX,ACHP 

334 MOV DX, QFFP4H 
333 OUT DX,AX 

336 MOV AL, 0 

337 MOV DK, OFFDbH 

338 OUT DX,AL 

339 ; STACK SET UP 

34 0 HOV SP.3FF0H 

341 i INITIAL SET UP OF 8274 

3«2 HOV AL, 0001 1 OOOB ; CH. RESET 
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HEWLETT-PACKARD : 3086 Ai*«at>l«r 
SOURCE LINE 



OOBO E604 

OOBC BB0231 
OOBF BAQ40D 
00C2 E97E01 

00C3 BB0S2B 
0OC3 8A0600 
OOCB E87301 

OOCE BB0420 
00D1 BO 04 00 
OOP* E86C01 

0007 BB0420 
OODA BA0600 
OODD E86301 

OOEO BB077E 
00E3 BA0400 
00E6 E85O01 

00E9 BB010C 
OOEC BA0600 

ooep eesioi 

00F2 B010 
00F4 £604 

00F6 BB012C 
00F9 BA04 00 
OOFC E0*4Ot 

OOFF BB03E2 
0102 BR0400 
0109 E83BQ1 

0108 BB05E2 
01 OB 8A04DQ 
OtOE £83201 



0111 B82600 
01 14 B*38FF 
0117 EF 

0116 B81A00 
01 IB BA3AFF 
01 IE EF 

OUT BB1908 

0122 BA3EFF 

0123 EF 

0126 B80BO0 
0129 BA3£FF 



--PTR 2A- 



— PTR 2B — 



— PTR 49 — 



— PTR 16 — 



343 
344 
343 
34$ 
347 

34 B t — 
349 
330 
331 

332 i- 
333 
334 
333 
336 J- 
337 
353 
339 

360 ;--PTR 7A— 
361 
362 
363 

364 ;~ 
363 
'366 
367 
368 
369 
370 

371 ; — 
372 
373 
374 
373 
376 
377 
378 

379 RTS OFF- 

380 

381 

382 

383 i 

38* i 

383 i — INTO 

386 
387 
388 

389 ; — INT1 

390 
391 
392 

393 / — tHT3 

394 
393 
396 

397 i— TIHER1 1 

398 

399 



; — PTR 3A- 



OUT 


ACHC . AL 


nov 


BX . 001 1 0001 0000001 OB 


nov 


d:: . achc 


CALL 


SETCOH 


nov 


ev. ooi oi ooooooooo t qb 


nov 


DX.BCHC 


CALL 


SETC0H 


MOV 


BX, 001 00000000001008 


nov 


DM. ACHC 


CALL 


SETCOH 


nov 


BX. 001 00000000001 008 


nov 


PX.BCHC 


CALL 


SETCOn 


nov 


BX, 01 11 11 1 0000001 1 18 


nov 


DX.ACHC 


CALL 


SETCOn 


nov 


BX, 00001 1 OOOOOOOOOIB 


nov 


DX,BCHC 


CALL 


SETCOH 


nov 


«L,00O10000B 


OUT 


ACHC* AL 


nov 


BX. 001 01 1 OOOOOOOOOIB 


nov 


OX. ACHC 


CALL 


SETCOH 


nov 


BX.IIIOOOIOOOOOOIOIB 


nov 


DX.ACHC 


CALL 


SETCOn 


nov 


BX, 11 1OO010OO0001 01B 


nov 


DX.ACHC 


CALL 


SETCOH 



INITIAL SET UP OF XMT0,1HT1 .IHT3.UWHASI'" 



nov 


oX.rSM 


iLEVEL-O.EDCE TPICCER H*S»* . C*SC 


nov 


OX . 0FF38H 




OUT 


d: :.*>. 




nov 


AX . t AH 


i LEVEL* 1 .LEVEL TRIGGE* . HAS* 


nov 


DK.0FF3AH 




OUT 


o*r . bx 




nov 


AX.19H 


;L£VEL-2,LEVEL TRIGGER .MASK 


nov 


OX . 0FF3EH 




OUT 






nov 


AX,1011B 


:LEVEL»3.W»Sr 


nov 


DX,0FF32H 





" 3 0167237 

HEWLETT-PACKARD : 3086 AsMobUr 



SOURCE LINE 



01 2C 




A {l ft 
4 VU 




UU 1 


DX, AX 






40* 












4 02 












4 Oo 












A. AA 












403 












4 06 












A. A7 












408 












4U9 












410 












411 












412 












413 












414 












415 












416 












417 


; 






















418 










- 


419 


; 










420 


* 


Initialize 






42t 


i 






















422 












423 


; 






01 2D 


980000 


424 


MAIN_STAPT : 


MOV 


AX, 0 






425 


: 






0130 


B90003 


426 




MOV 


BX,T0 DROP 


0133 


89 1E 02 07 


427 




MOV 


CINDEX_RX U,BX 


0137 


891E0407 


428 




MOV 


C INDEX TX U.BX 


013B 


A23E07 


429 




MOV 


BYTE PTP TtEMP_E_CH3,AL 


013E 


A21807 


430 




MOV 


C TX_e».»SY_FLAC ) , AL 


0141 


A224 07 


431 




MOV 


CCONV H03,AL 


0144 


A291 07 


432 




MOV 


t POWER_FEED 3 , AL 






433 


* 






0147 


A33007 


434 




MOV 


CCOHV SELECT 3, AX 


014A 


A33207 


433 




MOV 


tCONV_SELECT*23,AX 


014D 


A33407 


436 




MOV 


CCOMV_SELECT*4J,AX 


0130 


A35607 


437 




MOV 


CCONV_SELEGT+6 3 * AX 






438 


i 






0153 


860006 


439 




MOV 


BX,TO_CCC 


0156 


891E0C07 


440 




MOV 


t INDEX TX 23. BX 


013A 


891E0A07 


441 




MOV 


CINDEX_PX_23,BX 






442 








013E 


A206 07 


443 




MOV 


CCTRL_13.AL 


0161 


A2080? 


444 




MOV 


tCTRL_1_COUNT3, AL 


0164 


A20E07 


443 




MOV 


CCTRL_23.AL 


0167 


A24007 


446 




MOV 


£OBF BF_N3,AL 


01 6A 


A31407 


447 




MOV 


CECH0_BACK_FLWC3 .hx 


01 6D 


A31607 


448 




nov 


C RE VEPS_CH«NEL 3 , AX 






449 


} 






0170 


880030 


430 




MOV 


AX. PAGE MEM 


0173 


A31207 


451 




MOV 


CPAGE_SW3,AX 






432 


i 






0176 


BB4107 


453 




MOV 


BX,OBF_BF_CMD 


0179 


891E1007 


434 




MOV 


C CTRL_2_C0UMT 3 , BX 






433 


; 






01 7D 


B00A 


436 




MOV 


AL,10 
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HEULETT-PACKAPD: 3086 Ar**»bl«r 
SOURCE LINE 



017F A28A07 

0182 B80020 

0183 A3FE1F 
0188 E88203 

018B E8D605 
0I8E E8F303 
0191 E84B06 
0194 B03F 
0196 A20E0O 



0199 E83606 

019C E8D306 

019F E8FC05 

01A2 EB8705 



01A5 
01 AS 
01 AD 
01 AF 
0182 
0187 
0109 
01BB 
019E 
01C1 
01C3 
01C9 
01 CA 
01CB 



B80O04 

268I3FA3A5 

74 OA 

BB0002 

26813FA3A5 

7342 

8BF3 

BBFC01 

B90000 

26326F04 

26024F04 

43* 

4B 

73F4 



01 CD 263A6C02 
01 Dl 7328 
01D3 263A4C03 
01 D7 7321 

01 09 8BDE 
0108 8IF30002 
01DF 8IF30004 
01E3 891EFC1F 



01E7 
01EA 
01 ED 
01F0 
01F2 
01F3 
01F4 
01F3 
01 F7 



B80002 

BBOOOO 

268A0C 

88 OF 

43 

46 

48 

73F6 
E90100 



01FA 90 



437 

438 ; 

439 

460 

461 

462 ; 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 ; 

473 ;-——«««»' 
476 J 
477 
478 
479 
*480 
481 
482 

483 BACK_UP_KAIj 

484 

483 

486 B*CK_UP_CK1 i 
487 

488 

489 

490 

491 | 

492 

493 

494 

493 

496 ; 

487 BACK_UP_YES: 
498 

499 
300 
301 J 
302 
303 

304 BACK_UP_CK2: 
305 
306 
307 
' 508 
309 
310 

311 ; 

312 BACK_UP_MONE: 

313 i 



MOV tONE_SEC.TIMEP3.AL 

MOV AX,HISTOPY_BUFFEP 
MOV EINDE^_HIST0PY3.*X 
CALL ECU_At>PS_PEAD 

CALL INIT_AUTHO_TBL 
CALL INIT_VIEU_T8L 
CALL INIT_C0DE 
MOV AL* 3FH 

MOV I SCAN_M0DE_FL AC J , AL 



CALL FPEO.CALt 
CALL CHANMEL_HOSEI 
CALL EVENTED AT A_CL 
CALL 1NIT_EV_TIMER 



MOV BX,ES_BAO'_UP_2 

CMP UORD PTP ES:CBX3,0A3m5H 

J2 BACK_UP_K*I 

MOV BX,ES_BAC»C_UP_1 

CHP WORD FTP E3: CBX3, 0A5A3H 

JHZ BACK_UP.EXIT 

MOV SI,BX 

MOV OX, 3 08 

MOV CX.O 

XOR CH,ES:CPH+43 

ADD CL,ES:[BX*43 

INC BX 

DEC AX 

JNZ BACK_UP_CK1 

CUP CH,ES:tSI+23 

JNZ BACh_UP_EXIT 

CMP CL,ES:CSI*35 

JNZ BACK_UP_NONE 

MOV BX,SI 

XOR BX,ES_BACK_UP_1 
XOR BX,ES_BACK_UP_2 
MOV CTIMER_C0UNTER3 , BX 

MOV AX, 312 

MOV BX • PROCRAMVERSI ON 

MOV CL.ESltSU 

MOV CBX3.CL 

INC BX 

INC SI 

DEC AX 

JNZ BACK_UP_CK2 
,tMP BACK_UP_EXIT 

NOP 
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HEWLETT— POCKftRO i 808* Aasaabltr 
SOURCE LINE 



01 FB 


E81 D>05 


31 4 


0tF£ 


E83D03 


31 3 






316 


0£ 01 


BE0000 


317 


0204 


C60438 


318 


0207 


C64401 12 


319 


02OB 


C6440201 


320 


020F 


C6440302 


321 






322 






323 


021 3 


B840A0 


324 


021 6 


BACAFF 


323 


0219 


EF 


326 






327 






328 


021A 


B07F 


329 


021C 


BB3C0? 


330 


021F 


8807 


331 






532 


0221 


684C00 


333 


0224 


BA28FF 


334 


022? 


EF 


533 






336 






337 


0226 


BB03D9 


538 


022B 


BA0400 


539 


022E 


E81200 


340 






341 


0231 


B80008 


342 


0234 


BA62FF 


343 


0237 


EF 


344 


0236 


B8S1C0 


343 


023B 


BA66FF 


346 


023E 


EF 


347 






348 


023F 


FB 


349 






330 


0240 


E9SD00 


331 






332 






333 






334 






333 






556 






337 






338 






339 






360 


0243 


8AC3 


361 


0243 


EE 


362 


0246 


8AC7 


363 


0248 


EE 


364 


0249 


C3 


563 






366 






36? 


024A 


B001 


368 


024C 


E604 


369 


024E 


BOOF 


370 



BACK_UP_EX!T: 



CALL 1MIT_TIH_TBL s; 
CALL INIT_JWP_TBL 

HOV SI, Ft? OCR AM VERSION 
HOV BYTE PTR [SIJ.SEJSOKU YY 
MOV BYTE PTR ISI+I 5,SEISAKU MM 
MOV BYTE PTR tSI*23 , 3EISAKU~D0 
MOV BYTE PTR tSI+33,SE!SAKU*VV 



MOV 


AX. OA 04 OH 


nov 


DX, OFF C AH 


OUT 


DX,AX 


IN 


AL . ACHC 


AND 


AL,01QI11tlB 


MOV 


AL, 01 1111116 


MOV 


BX,EXTRK_STAT 


HOV 


BYTE PTR~tBX),AL 


MOV 


AX, 01 001 100B 


MOV 


OX, 0FF28H 


OUT 


OX. AX 



;H0W UHMASK INTO, INTl , INT?. TlHEPt_!MTF 



-RX. ENABLE " - 

HOV BX, 1 1 01 1 001 0000001 IB 

MOV DX.ACHC 
CALL SETCOM 
'---MAIN IHITJTIALIZE T 1HER2*-*— «•* 
-MOV AX,00800H 
HOV DX,0FF62H 
OUT OX. AX 

MOV AX, 1 1 O0OO0000O0000I8 

MOV OX,0FF66H 
OUT OX, AX 



STt 



JHP HAJIHEPUYO 



SETCOM: 



-SETCOM for 82 
MOV 
OUT 
MOV 
OUT 
RET 



AL, BL 
OX. AL 
AL.BH 
OX.AL 



f PTR 1A- 

HDLC_TX_$TART i HOV 
OUT 
MOV 



AL,0O00OOO1B 

ACHC, AL 

AL, 00001 1 1 1B 



248 



0167237 



HE"LETT-PmCKARD: 3086 Affr*»bl«r 
SOURCE LINE 



0230 E604 



0232 
0234 
0296 
025? 
023C 
029E 
02C0 
0261 
0263 
0265 
0267 
0269 
026B 
026D 
026F 
0271 



BOOS 

E604 

A01607 

A23E07 

BAEO 

2401 

F8 

DOCO 
0C60 
E604 

eoo? 

E606 
8AC4 
2402 
OCEO 
E606 



0273 
0276 
0279 
027C 
027F 
0292 
0289 
0288 

029B 
02BD 
028F 
0292 
02O4 
0293 
0297 
0299 



E83300 
E83000 
E84D00 
E84A0O 
E84700 
E84400 
E84100 
E83E00 
/ 

8003 

E604 

A03EC7 

2401 

F8 

DOCO 
0C69 
E604 



0298 B080 
029D E604 



029F 
02 A 1 
02P2 
02O3 
02A6 
02A8 
02AB 
02AC 
02 AE 
02B0 



8BC6 
40 

BAD OFF * 
EF 

B002 

BAD2FF 

EE 

8AC1 

B400 

BAD8FF 



57 • OUT ACHC . AL 

372 REVERSE CH. SELECT 

373 ' MOV AL, 000001 01B 
•74 OUT ACHC. AL 

ZlZ fiOV AL,BYTE FTP t RE VERS_CHANEL 3 

3 7 g MOV BYTE PTR CTEMP_R_CHJ , AL 

577 flOV AH, AL 

5?0 AND AL/ 000000016 

379 CLC 

380 ROL «L 

381 OR AL, 01 1000008 
- 82 OUT ACHC AL 

383 MOV AL, 000001 018 

584 OUT BCHC.AL 

383 nov AL,AH 

38 c AND AL>0O0O0O10B 

387 OR AL,11100000B 

S86 OUT BCHCAL 

589 . PTR 3A 

590 . HOV OL, 000001 01B 
391 \ OUT ACHC , AL 

592 j MOV AL,01100000B 

-o-t . OUT ACHC $ AL 

HI * CftLL UAIT i RTS HOLD 12*Jf UNTIL T, .ENABL 

395 CALL WAIT 

596 CALL WRIT 

397 CALL WAIT 

598 CALL WAIT 

399 CALL WAIT 

600 CALL WAIT 

601 CALL WAIT 

602 i FTR 5A 

603 nov AL. 000001 01B 

604 OUT ACHC, AL 

605 nOV AL,BYTE PTR LTEWP_R_CMJ 

606 A ND AL.O0O00O01B 

607 CLC 

6 08 ROL «L 

609 or AL,OM010018 

610 OUT ACHC . AL 

611 , RTS ON 

612 

613 nov al>iooooooo8 

614 OUT ACHC , «L 

615 ; INITIAL SET UP OF DNA.CH. 1 :TX TRANS 

616 ; SOURCE POINTER SET 

617 ; DESTINATION POINTER SET 

618 "OV AX,SI 

619 INC 

620 MOV DX,0FFD0H 

621 OUT t>X,AX 

622 «OV **U 02H 

623 WOV DX, 0FFD2H 

624 OUT DX,AL 

625 HOV AL,CL 

626 «OV AH, 0 

627 HOV DX # 0FFD8H 



; SOURCE «DR. 



t TRANSFER COUNT 



0167237 



HEWLETT- PACKARD: 3086 A**«»fc>Ur 



SOURCE LINE 



0283 


EF 


62B 






629 






630 


02B4 


BADAFF 


631 


02B7 


B886I6 


632 


02BA 


EF 


633 






634 


02B8 


E80B00 


633 






636 


d2BE 


8BDE 


637 


02CO 


8 A 07 


638 


02C2 


E600 


639 






640 


02C4 


B0C0 


641 


02C6 


E604 


642 


02C8 


C3 


643 






644 


02C9 


BBO000 


643 


02CC 


43 


646 


02CD 


BtFBFFOO . 


647 


02D1 


75F9 


648 


02D3 


C3 


649 






650 






631 






632 






633 






634 






635 






656 






637 






658 






639 






660 






661 






662 






663 






664 






663 






666 






667 






668 






669 






670 






671 






672 






673 






674 






673 






676 






677 






678 


6300 


?C 


679 


6301 


60 


680 


6302 


E480 


681 






682 


6304 


68361007 


683 


6308 


8904 


684 



OUT DX,AX 

TPAMSFER COUNT 

CONTROL WORD 

nov 

HOV 
OUT 

-UAIT ROUTINE 

CALL WAIT 

-FIRST BYTE OUTPUT 

ftOV . BX,SI 

MOV AL,CBX3 
OUT ACHD . AL 



SET 

OX, OFFDAH 
AX,01686H 
OX, AX 



;C-HA CO ! 



rSOUPCE APR . 



nov 

OUT 
RET 
■WAIT* 
HOV 
INC 
CMP 
JNE 
RET 



AL . 1 1 OO00OOB 
ACHC.AL 



BX, 0 
BX 

BX, OFFH 
UAIT 1 



-INTR 3- 
ORG 
CLX 



06300H 



OBF Interrupt Oper 



PUSHF 
OB 6 OH 

IN AL,PROP_0 AT ALPORT 

MOV SI,ECTRL_2_COUNT3 
nov CSIJ.AL 



:PUSH ALL 



Data Store 
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HEWLETT-PACKARD » Awtrtltr 



SOURCE LIME 



4 3 on 44 


609 


4309J 99341007 


696 




697 I 


£349 6T J A67 


688 


v^ik rcvMVvr 


699 


MDfABB? 


690 


■ilH VW^Vl 


691 
692 ) 


631 D 99F901 


493 


4324 790F 


694 


4328 B991 


699 


4194 89PC99 


696 


4327 7429 


697 


I3M 90FC07 

V»47 9J 


699 


432C 7424 ✓ 


699 


632E E98200 


700 08F_RET_1 

701 f 


433f 80F902 


702 R£SPO*3E.2t 


•334 72F8 


703 
704 1 


4<«i 6af>9 


709 




704 


633B 7409 


707 




'708 


inn 79t a 


709 
71 0 ) 


9*4B 0*Pr7W* 


7 1 1 RESPONSE. V °L i 


4349 726C 


712 * 


'•>34J7 9A4"4W 


713- 


4JV4C 3C0J 


714 
719 


434C 7902 


716 


4330 FCC 9 


719 i 


4392 3AC8 




4394 729D 


720 
721 J 


4394 8B3401 




4339 80CA40 


723 


433C 8BIEFE1F 


724 ' 


4349 9917 


729 


4362 9934 93 


724 


*3ft3 OM702 


727 


6369 999409 


728 


936B 993704 


729 


436E 8B16FC1F 


730 


4372 993794 


731 


6373 93C399 


732 


4379 91F90039 


733 


•37C 7293 


734 


637E 990039 . 


733 


4341 991ETE1F 


734 0HF_*£*0t 


6399 9A260C07 




4399 B0FC28 


739 


438C 731 C 


740 

741 i 



INC SI 

nOV ICTRV_2_C0UNT3,81 

HOW SI.08F.BF.M 

IMC BYTE PTR C0flF_8F_HJ 

MOV a..l0BP_8F_HJ 

nov bh.isi*w 

CMP CL.I 
JN2 RE3P0HSE.2 
nov AL.1 
cup ah»o 

JZ RESPOMSE_CHK 
CHP AH, 7 
JZ RESPOMSE.CHX 
JRP 0BF_RET 

CriP CL.2 

JC 0BF_RET_l 

ROV AL,2 
CKP AH.84M 

RESP0H3E_VftL 
CRP AH, 4 

JMZ RESPOMSE.CHK 

CHP CL,4 
JC 0BF_RET 
KOV AL,CS1*33 
ADD AC.3 
CMP M.,3 

JNZ RESPOWSC^CHie 
INC Oi. 

CRP CL,AL 
JC 08F_RET 

KOV OX.tM+H 
Oft DL.40W 

ROV 8X.t1MDEX_H!STOPY3 

ROV CBX3.DX 

ROV 0X,t$I*33 

ROV rBX*23,DX 

ROV DX,tSI«33 

ROV tBX*43.DX 

ROV DX,tTIMER_C0UHT£Rl 

ROV 1BX»63,DX 

ADD BX.8 

CUP BX.P*GE_REJI 

JC ©BF_HER0 

ROV BX,HIST0RY_B«FFE« 

ROV tIHDEX_HISTORVJ,BX 

ROV ftH,CCTRL_23 
- CRP AM, 40 
JHC 0BF_H£W 



Pointer |ncr«MAt 
0»t* L*r>gth tncf«Mf*t 



r l 9yt« ttspoMi 

l C 89 3 C 07 3 



i 2 Bvt* T«»pon»« 

, t 01 J t 02 3 t 03 3 t 03 J C 96 3 t 08 3 

» V*ll*bl« Length 
t t 04 3 C 84 3 



; t 04 31 08 3 > 4 
I Byt* L«f*9th Lo*d 



( 94 3 1 84 3 Err-or R«*pons* 



8^42 > 80186 Th«n OR 40M 
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HEWLETT-PACKARD I 8086 As*«»bl«r 
SOURCE LINE 



638E 88 IE OA 07 
6392 8807 
6394 PEC3 
6396 8A64 01 
6399 8827 
639B 46 
639C FEC3 
639E FEC8 
63A0 73P4 

63A2 FE060E07 
63A6 891 E OA 07 

63AA A24007 
63AD B84107 
63B0 A31007 

6383 B80F00 
6386 BA22FF 
6389 EF 
63BA 61 
63BB 90 
-63BC FB 
63B0 CF 



6200 9C 

6201 60 

6202 881E0407 
6206 8AOE0607 
62 OA 8A260807 
620E 80FCOO 
6211 7S6C 

6213 60F900 
6216 7S0A 

6218 881A00 
6218 8A3AFF 
621E EF 
621F E97300 

6222 8A27 
6224 FEC3 
6226 8A07 
6228 E682 

622A FEC3 
622C 891E0407 
6230 FECC 
*232 88260807 



742 
743 
744 

743 RESPONSE TRNS 

746 

747 

748 

749 

730 

731 ; 

732 

733 

734 ) 

733 OBF HEW t 

736 

757 

738 ; 

739 OBF_RET : 
760 

761 
762 
763 
764 
'763 
766 
767 

768 ; 89989889 

769 ; 

770 ; w 

771 • 

773 ! 

774 IBF INTERRUPT: 
773 
776 
777 
778 
779 
780 

781 ; 

782 1BF_1ST. 
783 

784 ; 

785 IBF_EHPTY: 
786 
787 
788 

789 j 

790 IBF_EXISTt 
791 
792 
793 
794 | 
793 
796 
797 
798 



MOV BX,CIHDEX RX 2] 
MOV CBX3,AL " ~ 
IMC BL 

MOV AH j, CSI*I3 
MOV CBX3,AH 
INC SI 
INC BL 
DEC AL 

JHZ RESPOHSE_TRNS 

INC BYTE PTR CCTRL_23 
HOV tINDEX_RX_23,BX 

MOV EOBF_BF N),AL 
MOV AX,OBF_BF CHD 
MOV CCTRL_2_COUNT3,AX 



nov 
hov 

OUT 
DB 

POPF 
STI 
I RET 
-INTR 
ORG 
CLI 



AX, 13 
DX,0FF22H 
OX, AX 
61H 



06200H 



; C0BF_BF_N3 » o 

; CCTRL_2_COUHT3 - OBF_6F_CMD 

;POP ALL 



Drop Proctfior IBF Operatic 



PUSHF 
DB 60H 

HOV BX,t INDEX TX_13 
MOV CL,CCTRL_73 
MOV AH,CCTPL 1 COUNT 3 
CMP AH, 0 
JMZ I8F_2ND 

CMP CL,0 
JH2 IBF_EXIST 
MASK IBF/ INTR. 

«OV AX,1AH 

n ° v DX, 0FF3AH 

OUT DX,AX 

IBF RET 



MOV AH,CBX3 

IHC BL 

MOV AL,CBX3 

OUT DR0P_CKD_P0RT,AL 

INC BL 

MOV t INDEX TX 13,BX 
DEC AH 

HOV £CTRL_1_C0UNT!,AH 
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SOURCE LIME 



6236 


7306 


799 




JHZ 


IBF_PACKET 


6238 


FEC9 


800 




DEC 


CL 


623A 


88 OE 06 07 


601 
802 


J 


nov 


ICTRL_13,CL 


623E 


6B36FE1F 


803 


1BF_PACKET» 


riov 


S I , £ I NDEX_H I STORY 3 


6242 


8804 


804 




nov 


ISI3.AL 


6244 


8A07 


803 




NOV 


AL,tBX: 


6246 


884401 


806 




MOV 


ISI+13.AL ; 


6249 


FEC3 


807 




IMC 


BL 


624B 


8 A 07 


808 




HOV 


AL,rBX3 


624D 


884402 


809 




HOV 


CSI+23,AL i 


6230 


FEC3 


810 




INC 


BL 


6232 


8 A 07 


011 




nov 


AL, IBX3 


6234 


884403 


812 




HOV 


ISI*33,AL ; 


6237 


FEC3 


813 




INC 


BL 


6239 


8 A 07 


814 




HOV 


ALi CBX3 


623B 


884404 


813 




HOV 


tSI+43,AL ; 


623E 


FEC3 


816 




INC 


BL 


6260 


8 A 07 


817 




HOV 


AL,tBX3 


6262 


8844 03 


818 




HOV 


ISI*33,AL ; 


6263 


8B16FC1F 


819 




HOV 


DX, [Tl HER_COUNTER 3 


6269 


8934 06 


820 




nov 


ISI+63,DX 


626C 


83C608 


,821 




ADD 


SI, 8 


62 6F 


81FE0030 


822 




CMP 


SI,PAGE_WEH 


6273 


7203 


823 




JC IBF_HEH0 


6275 


BE0020 


824 




nov 


SI,HISTORY_BUFFER 


6278 


8936FE1F 


825 


IBF_HEM0i 


nov 


CINDEX_HISTORY3,3I 


627C 


E9I800 


826 




JHP 


IBF_RET 






827 


1 






627F 


8A07 


828 


IBF_2HDl 


nov 


al,cbx3 


6281 


E680 


829 




■ OUT 


DR0P_DAT6_PORT . AL 


6283 


FEC3 


830 


IBF_SETj 


INC 


BL ~ 


6283 


89 IE 04 07 


831 




nov 


tIKDEX_TX_l3,BX 


6289 


FECC 


832 




DEC 


AH 


626B 


8826 0807 


833 




nov 


t CTRL_1 _COUNT 3 , AH 


628F 


7506 


834 




JN2 


IBF RET 


6291 


FEC9 


833 




DEC 


CL 


6293 


880E0607 


336 
837 
838 


; 


nov 


CCTRL_13.CL 






839 


; IN SERVICE 


LATCH RESET 


6297 


B80DOO 


840 


I BF_RET i 


nov 


AX, 13 


629A 


8A22FF 


841 




nov 


DX, 0FF22H 


629D 


EF 


842 




OUT 


DX.AX 


629E 


61 


843 




DB 


61H 


629F 


90 


844 




POPF 


62A0 


FB 


843 




ST I 




62 At 


CF 


846 




I RET 






847 


1 


/ 








848 












849 










830 


1 


External status Intr . ~ 






831 




ORG 


064 0 OH 






832 


I 888988 


CLI 




6400 


9C 


833 




PUSHF 


6401 


60 


834 




DB 


6 OH 


6402 


£4 04 


833 




IN 


AL.ACHC 
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source LINE 



0167237 







856 


i * * 






64 04 


8AC8 


357 




MOV 


CL, AL 


64 06 


801 0 


858 




HOV 


HL, 0001 00008 


64 08 


E604 


859 




OUT 


ACHC . AL 


64 OA 


E404 


860 




IN 


AL, ACHC 


64 OC 


8AE8 


861 




HOV 


CH, AL 


64 OE 


A03C07 


862 




HOV 


AL , BYTE PTR tEXTRM_STAT) 


641 1 


8AD0 


863 




MOV 


DL , AL ~ 


6413 


8AC3 


864 




HOV 


AL, CH 


6415 


DOCO 


863 




ROL 


AL 


6417 


DOCO 


866 




ROL 


AL 


6419 


DOCO 


867 




ROL 


AL 


641B 


7207 


868 




JC 


LOY 


641D 


8AC1 


869 




HOV 


AL, CL 


64 IF 


24DF 


870 




AND 


AL ,110111118 


642! 


E90700 


871 




JMP L02 








872 








6424 


8RC1 


873 


LOY: 


HOV 


AL, CL 


6426 


OC2 0 


874 




OR 


AL* 001 000008 


6428 


E90000 


875 




JHP 


L02 


642B 


A23C07 


876 


LOZ: 


nov • 


BYTE PTP LEXTRN $TATJ,AL 


64 2E 


8AC2 


877 




HOV 


AL, DL 


6430 


2410 


878 




AND 


AL 0001 DfiOOB 


6432 


8AE0 


87? 




HOV 


AH , AL 


6434 


9AC1 


880 




HOV 


AL CL 


6436 


24 1 0 


881 




AND 


Al AAA1 nAAfta 


6438 


3AE0 


882 




CHP 


AH * AL 


643A 


753A 


883 




JN«T 


CM t 


643C 


8AC2 


884 




HOV 


AL DL 


"643E 


2420 


385 




AND 


cat nnt AnftftnR 


6440 


8AE0 


886 




HOV 


AH AL 


6442 


8A05 


887 




HOV 


AL * CH 


6444 


2420 


888 




AND 


Al lint AAAAAR 


6446 


3AE0 


889 




CHP 


AU rtl 

Hn , hi. 


6448 


8AC2 


890 




HOV 




644A 


2480 


891 




AND 




644C 


8AE1 


892 




HOV 


AH . CL 


644E 


80E480 


893 




AND 


ah i nnnftAAAR 
m n / i v v v v v u vv 


6451 


32E0 


394 




XOR 


AH . AL 


6453 


7521 


395 




JN2 


EXI T 


6455 


BAC1 


896 


TX_UNDRN : 


HOV 


AL , CL 


6457 


2444 


897 




AND 


AL, 01 0001 008 


6459 


3C40 


898 




CHP 


AL Of 0000008 


645B 


7519 


899 




JNE 


EXIT :NOT 1 


645D 


B028 


900 




MOV 


AL,Q0I0I000B 


643F 


E604 


901 




OUT 


ACHC.AL 


6461 


B8100E 


902 




MOV 


AX. 3600 


6464 


BA5AFF 


903 




MOV 


DX, 0FF5AH 


6467 


EF 


904 




OUT 


DX,AX 


6468 


B801E0 


90S 




MOV 


AX, I110000000C00001B 


646B 


BA5EFF 


906 




MOV 


DX, 0FF5EH 


646E 


EF 


907 




OUT 


DX,AX 


646F 


B80300 


908 




MOV 


AX, 001 IB 


6472 


BA32FF 


909 




MOV 


DX,0FF32H 


6475 


EF 


910 
911 




OUT 


DX,AX 






912 


I 

jXITi 


MOV 


AL, 0001 0O00B 
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6476 B038 
647S E604 
647A BB0C00 
6470 BA22FF 

6480 EF 

6481 B80000 
6484 A21807 
6487 A31407 
648 A 61 
648B 90 
648C FB 
6480 CF 



6900 9C 
6501 60 
6302 8B1E1207 



6506 
6508 
65 OA 
6508 
6500 
6310 
6511 
6513 
6516 
6317 
631A 
6310 
631E 
6521 
6324 



E400 
8807 
43 

8BC3 

BAC4FF 

EF 

8002 

BAC6FF 

EF 

B8FF 00 
BAC8FF 
EF 

B846A2 
BACAFF 
EF 



SOURCE LINE 



6325 B038 
6527 E604 



913 i 

914 EXIT: 
915 

916 

917 

918 

91? ; 

920 

921 

922 

923 

924 

923 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 

940 

941 

942 

943 l 

944 

945 ; 9889*99 

946 ; 

947 ; 

948 

949 

950 

931 l 

952 HON: 

953 

934 

953 

936 

937 

958 

959 

960 

961 

962 

963 

964 

965 

966 

967 ; 

968 
969 



OUT 
MOV 
OUT 
MOV 

nov 

OUT 



ACHCAL 
AL.. 001 I1000B 
ACHC . AL 
AX, 12 
0X,0FF22H 
OX, AX 



HOV AX,0 

HOV CTX_BUSY_FLAG3,AL 
MOV tECHO BACK_FLAG3,AX 
DB 61H 
POPF 
ST I 
I RET 



— IHTR 0 

ORG 0650OH 
CLI 

—FIRST RX. IHT SHORI 

PUSHF 



DB 
nov 

IH 

nov 

IHC 

nov 
nov 
out 
nov 
nov 

OUT 

nov 

MOV 

OUT 

nov 
nov 

OUT 
-IH SEPV. 

nov 
out 



6 OH 

BX-U0R0 PTP tP*CE_SV3 



AL , AC HO 
[BX3.AL 

b:c 



:1ST DATA INPUT 



AX,BX 
OX,0FFC4H 
OX, AX 
AL.02H 
0X,0FFC6H 
OX. AX 
AX, 255 
DX,0FFC8H 
OX, AX 
AX, 0A246H 
OX, OFFCAH 
OX, AX 

LATCH RESET 

AL,00M1O0OB 
«CHC,AL 



j DMA START 



692? B80C00 
632C BA22FF 
632F EF 
£330 61 

6331 9D 

6332 FB 

6333 CF 



6600 9C 

6601 60 

6602 E86400 

6603 7236 
6607 Q3060A0001 
660C 6316080000 
6611 8B361207 

6613 8B1C 

6617 3B1E0014 

661B 7419 

661D 81 FBFFFF 

6621 7413 

6623 63FB0O 

6626 731 E 

6628 A10014 
662B 234403 
662E 3B4403 
6631 7313 



6633 83C605 

6636 89361407 

663A 81C60001 
663E 81E60033 
6642 89361207 

6646 B038 
*6648 E604 

664ft B80C00 
664D BA2ZFF 



IG99999 

; 

i 

; ****** 



-INTR 0 

'Special Ra. intr . 
ORG 0660 OH 

CLI 
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SOURCE LINE 

970 HOV 

971 MOV 

972 OUT 

973 t>6 

974 ROPF 

975 STI 

976 I RET 
977 

978 
979 
990 
981 
982 
983 
984 
983 
986 
987 

988 ; 

989 ; 

990 RX_INTERRURT : 
991 

992 RX_PCV: 

993 

994 

993 

996 

997 ; 

998 

999 
1000 
1001 
1002 
1003 
1004 
1003 

1006 ALOHA_CHECK: 
1007 
1008 
1009 
1010 
1 01 1 
1012 
1013 

1014 HY.ALOHAt 

1015 ; 

1016 MY_ADRSt 

1017 i ~ 

1018 ADD 

1019 AHD 

1020 MOV 

1021 ; 

1022 RX_RETi MOV 

1 023 OUT 

1024 % 

1 023 MOV 

1 026 MOV 



0167237 



AX. 12 
DX,0FF22H 
DX, AX 
61H 



HDLC Rx Interrupt Operation 



PUSHF 
DB 6 OH 

CALL RX_RECE1VE 
JC RX_CRC_ERP 

ADD UOR& PTR CRX_CRC_0K_Y0*23 , 1 
ADC WORD PTR CRX_CRC_OK_Y03 , 0 
MOV SI,rPAGE_SU] 

MOV BX,CS13 
CMP BX,CECU_At>DRESS3 
JZ HY_ADRS 
CMP BXj, OFFFFH 
JZ MY_ADRS 
CMP BX,0 
JN2 RX_RET 

MOV AX,t£CU_ADORESS3 
AHD AX,CSX+33 
CMP AX,tSI+33 
JHZ RX_RET 



ADD SI, 3 

MOV CECHO_BACK FLAG3,SI 



CRC Error 



; 6X • Receive Address 



; Global Address 



: SI 


ECU H Addres* 


; +1 


L 


: +2 


Tx Length 


; *3 


has* h oddres; 


; *4 


L 


; *3 


Pef. H Hddress 


; +6 


L 


* +7 


Real T* Length 



Aloha Address 

ECHO Back Buff-er Address 



SI,100H 
SI,3300H 

WORD PTR CFACE_$W3.S1 

AL,00111000B 
ACHCAL 

AX, 12 
D", 0FF22H 
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6630 EF 

6631 BOOt 
4693 E604 
6633 BO OF 
6637 £604 
6639 61 
663A 90 

663B FB 
663C CF 

663D 8706060001 
6662 831^040000 
6667 EBOO 



6669 
666A 
6600 
6670 
6671 
6671 
6673 
6677 
6679 
667B 
6670 
667F 
6681 
6683 
6683 
6687 



90 

B944A0 

8 AC AFP 

EF 

B001 

£604 

E404 

O0C0 

DOCO 

B030 

E604 

6040 

E604 

B020 

E6 04 

C3 



6*33 B80080 
6698 BA22FF 
66f»E 6F 
66SF C3 



A700 9C 
6*01 60 

6702 B8I00E 

6703 BA5*FF 
6708 EF 
670? B80160 
670C P03EFF 
670F EF 
6710 B80800 
6713 BA32FF 

6716 EF 

6717 B028 
6719 E604 



OUT 


0 < . AX 


MOV 


AL.OO0O0OO1B 


OUT 


ACHC . AL 


MOV 


rtL-00001 1 1 IB 


OUT 


mCHC . AL 


08 


6 IH 


POPF 




ST1 




I PET 





H£ulE t r— PaCKmPD t 308* fl»rt"»M«r 
SOUFCE LINE 



1027 
1028 
1029 
1030 
1031 
1032 
1033 

1034 ( 

1033 
1036 
1037 } 

1033 F:^CPC_ERF: 

1039 

1040 

1041 ; 

1042 P>:_PECE!«E: 
1 043 

i 044 
1043 
I 046 
I 047 
1048 
1 049 
1 050 
1031 
1032 
1 033 
t 034 
1 033 
1036 
1057 

1038 : 

1039 : 

1060 EOI . 

i 061 
1062 
1063 

1064 ; 

1063 : — 

106* : TlnPP_1 

1067 

1068 ;99»9 

1069 

1070 

1071 

1072 

1073 

1 074 

1073 

1076 

1077 

1079 

1079 

1080 ; 

1081 
1082 

1083 1 



ADO UOPD FTP I PXj* RC_ EFP.OP* 2 ' •• ' 
AOC WOPO FTP £e->~iPt~E»POM.O 

JHP f.x_ret 



WOP 
MOV 
ttOV 
OUT 

nov 

i.tiJT 

IN 

POL 

POL 

MOV 

OUT 

MOV 

OUT 

nov 

OUT 
PET 



d::.offcah 
o::.a;; 

*L . OOOOOOOlB 

*» HC ,mL 

AL - mCHC 

AL 

ML 

aL .001 1 0000B 

ACHC .mL 

AL, 01 000000B 

hCHC.aL 

ML . 001 000O0B 

ACMC .ML 



:Dll» STOP 



: jThTiJ: IllTUT 

: EPF OP PE%ET COH 
;KESEP CPC CWE* 



-HON SPECIFIC EOI" 



nov 

MOV 

OUT 
PET 

T>:_0 I S ABL£_ c O»J * I WE 
I }| TP 



m::,900"h 
c-::. 0FP22H 
d:: ax 



OPO 


0*7 00H 


CLI 




PUSHF 




OB 


6 OH 


nov 


u::. 3600 


HOV 


t:!.0FF3AH 


OUT 


o::.m*,: 


MOV 


A:: . 01 1 0O0O0O0O000O1B 


nov 


o::.off?em 


OUT 


o;:.m:! 


nov 


AX. 1 01 tB 


nov 


0:; f 0FF32H 


OUT 


OX. AX 


nov 


AL, 001010008 


OUT 


MCHC . AL 



-PTP 03A- 
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671B BOOS 
671 D E604 
671F A03E07 

6722 2401 
6724 F8 

6723 DOCO 
6727 OCEO 
6729 E604 



672B B001 
672D E604 
672F B02D 
6731 E604 

6733 B090 
6733 E604 



6737 
673A 
673D 
673E 
6741 
6744 
6747 
6748 
6749 
674A 



BA22FF 
B90800 
EF 

B90000 

A21807 

A31407 

61 

9D 

FB 

CF 



7C00 B83FF8 
7C03 BAAOFF 
7C06 EF 

7C07 EA0O0O00F8 



7FF0 EAOOOOCOFF 



-PTR 01A- 

nov 

OUT 

MOV 

OUT 
-PTR OA— 

MOV 

OUT 
-PTR OA— 

nov 

OUT 

MOV 
MOV 
OUT 
MOV 



0300 90 

0301 E80000 



SOURCE LINE 

1 0B4 MOV 

1 083 OUT 

1 086 MOV 

1 087 AND 
1 080 CCC 

1 089 ROt 

1090 OR 

1 091 OUT 

1092 j 

1093 i 

1094 
1093 
1096 
1097 

1096 j 

1099 
1100 

1101 ; 

1102 ; 

1103 ; 

11 04 ; 

I 1 03 

II 06 
1*107 
1108 
1109 . 
1110 
1111 
1 1 12 
1 1 13 
1114 

1113 j 

1116 t — 

1117 ORG 

1118 MOV 

1119 MOV 

1120 OUT 

1121 D8 

1122 ;•---«----*---—».« 

1123 ORG 

1124 DB 
1123 
1126 
1127 
1128 
1129 

1130 ; 

1131 l 

1132 ;****♦***#*. 

1133 t 

1134 % 

1133 | 

1136 ; 

1137 ORG 300H 

1138 j 

1139 HAJIMERUYOt 
1 140 



AU00000101B 
ACHCAL 

AU8YTE PTR CTEMP_R_CHJ 
AL, 0000000-1B 

AL 

AL,H100000B 
ACHC,AL 



-RTS OFF- 



AL, 00000001B 
ACHC , AL 
AL, 001 01 101B 
ACHC , AL 



AL, 100000008 
ACHCAL 



AL, 0001 0000B 
ACHCAL 

DX, 0FF22H 
AX, 08 
OX, AX 
AX, 0- 



MOV CTX_BUSY_FLAGJ,AL 
MOV I ECHO_BACK_FLAC3 , AX 
DB 61H 
FOPF 
STI 
I RET 



???->??? 



;Tx «nd flag 



-SET UP UCS 

O7CO0H 
AX,0F83FH 
DX, OFFAOH 
DX,AX 

0E«H,O, 0, 0, 0F8H 



fJUMP TO OF8000H 



07FF0H 

OEAH , OOOH, OOH, OCOH, OFFH 



r JUMP 70 OFFCOOH 



NOP 

CALL POU£R_DET CMD 
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HEWLETT-PACKARD* 8086 Arsenbler 
SOURCE LINE 



0304 
0307 
03CA 
03 OC 
03 OF 
0312 
0314 

0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



BE2003 

E80000 

72F8 

BE2008 

8A44 01 

3C01 

73EE 

E80000 

BE2003 

E80D00 

72F8 

BE2008 

8A4401 

3C01 

73EE 



0328 8A74 02 
032E 8210 
0330 OOCE 
0332 7363 



0334 
0333 
0339 
033C 
033F 
0342 
0345 
0347 



32 

88162C07 

E90000 

£80000 

BE2008 

E80000 

72F8 

BE2008 







034A 


8004 


034C 


3A4401 


034F 


73EE 


0331 


8O4402 


0334 


3A062C0? 


0338 


73E5 


035A 


8000 


033C 


3A4403 


033F 


742D 


0361 


8A44 04 


0364 


24F8 


0366 


75D7 


0368 


8ft 54 03 


036B 


E80000 


036E 


S0E280 


0371 


74 OE 


0373 


8A262607 


0377 


80E4 01 



1141 HAJiriEl : 

1 142 

1 143 

1144 

1143 

1146 

1147 

1148 I 

1149 

1130 H0HBAH1 t 

1131 

1132 

1133 

1134 

1133 

1 136 

1137 ; 

1 138 

1159 

1160 DROP_lHIT_LP: 
1161 

1162 l 

1163 DEV_IHlT_LP: 
1 164 

1163 
1166 

1 167 OEV_RESP_WTi 

1168 

1169 

1170 

1171 

1172 

1 173 

1174 

1173 

1176 

1177 

1178 ; 

1179 

1180 

1 181 

1182 ; 

1183 

1 184 

1185 

1186 ; 

1187 

1 188 

1189 

1190 * 

1 191 

1192 

1 193 

1194 

1 193 

1 196 DEV_SW_1 : 
1197 



HOV Sl,FROH_0BF_BF 

CALL LOAD_FROH_DROP 

JC HAJJHEI 

MOV SI,FROH_OBF_BF 

HOV AL,ESI+13 

CUP AL,1 

JHZ HA JltlEl i 

CALL POy£R_DET_CMD 

HOV 5I,FR0H_0BF_BF 

CALL LOAD_FROH_DROP 

JC HONBAH1 

HOV SI ,FROM_OBF_BF 

HOV AL.tSI+13 

CHP AL,1 

JHZ HONE AMI . 2 

MOV DH,tSI*23 ; 
MOV DL,10H i 
ROR DH 

JHC ORP_HEXT ; 
PUSH DX 

MOV I ID BYTE 3 , DL 
CALL ID_DROP_DEVICE 
CALL SPU^STATUS.REO 
MOV 3I,FROH_0BF_BF 
CALL LOAD_FROM_DROP 
JC DEV_RESP_WT 
MOV 3I.FR0M_0BF_BF 



IF Rasponse <> Power Det. Then Walt 



IF Response <> Power Det. Then Mait 

DH ■ Power Detect Data 
DL - 1»t 1D_8YTE I OH 

IF CY"0 Then Power Down 



; SI Length 

; +1 Co»»and 
; +2 ID_BYTE 
; +3 Byte Count 

: 4-4 Date 



MOV AL,4 

CHP AL.CSI+13 

JHZ DEV_RESP_>IT I 

MOV AL,CSI*Z3 
CMP AL.tID_BYTE3 
JHZ DEV_RE3P_WT 

MOV AL,0 
CMP AL,CS1*33 
JZ DEV_MEXT ; 

MOV AL,CSI*43 
fiHD AL,0F3H 
JHZ DEV_RESP_UT 

MOV DL#CSI+33 ; 
CALL COHV_SW_BIT_AL 

AHD DL,80H 
JZ D£V_SW_0 I 
MOV AH,CDROP_H03 
AHD AH,1 



IF CSI*13«4 Then 04 Command 



IF CMD HEO Statu* Then Wait Loop 



VLF Error tDevice Of f > 



Status Response denai 

<<< DL « Status >>> 

; 51 COHVSEL C Drop_.NO. > 

; AL < Device > 

IF <7;»0 Then Converter SV-0 
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037A 


7309 


1198 




037C 


0604 


H99 




037E 


E90400 


1200 




0381 


343F 


1201 


DEV_SW_0 : 


0383 


2004 


1202 








1203 


i 


0303 


E80000 


1204 


DEv_CLR: 


0368 


E80D00 


1203 




030B 


E80000 


1206 








1207 


; 


039E 


3A 


1208 


DEV.NEXT i 


03BF 


80C2D8 


1209 




0392 


6 OF A3 0 


1210 




0393 


729D 


1211 








1212 


; 


0397 


80E207 


1213 


DRP_NEJiT : 


0390 


FEC2 


1214 




039C 




1213 




039F 


7303 


1216 




03 A 1 


eocfii o 


1217 




03A4 


E68A 


1218 








12t9 








1220 








i22\ 








1222 




03A6 


E80000 


1223 


P0LLING_SEOi 






1224 




03A9 


E80OO0 


1225 




03AC 


FE062407 


1226 




0380 


E80000 


1227 




03B3 


FE062407 


1228 




03B7 


E80000 


1229 




03BA 


FE062407 


1230 




03BE 


E8O0O0 


1231 




03C1 


FE 0624 07 


1232 




D3C3 


E80000 


1233 




03C8 


FE062407 


1234 




03CC 


E80000 


1233 








1236 








1237 








1238 








1239 








1240 








1241 








1242 








1243 








1244 








1243 








1246 








1247 


% 






1248 


1 






1249 








1250 








1251 








1232 








1233 








1234 


J 



HEWLETT-PACKARD: 8086 A**«»bl«r 
SOURCE LINE 



JMZ DEv_CLR 

OR tsn.w. 

JNP DEV_CLR 
XOR AL.3FH 
AND (313, AL 



J IF ODD Drop Then Converter Su-0 Els* Abnorma 



CALL SPU_REL*Y__OFF 
CALL SPU*CLEhr3i3P 
CALL EVEHT_LEdZ0FF 



POP DX 
ADD DL.8 
CnP PL, 3 OH 
JC DEV_INIT_LP ; 

AND DL,7 

INC DL ; 
CNP DL,6 ; 
JHC POLLING SEQ 
OR DL , 1 OH ; 
JNP DROP INIT LP 



00** *DDD 
0011 ODDD 

IF D*vict<6 Then Next Device 



Next Drop 

IF Drop>3 Then Next Operation 
Next Device St*rt froa "2" 



CALL DROP_riAP w SET 

)■ 

CALL D£VICE_riAP_SET j» DROP 0 

INC BYTE PTR CCONV.NOJ ;« 
CALL DEVICE_nAP_SET ;- DROP 1 

INC BYTE PTR CCONV NO 3 

CALL DEVICE_«AP SET DROP 2 

IHC BYTE PTR CCONV NO I 

CALL DEVICE_nAP SET ;- DROP 3 

INC BYTE PTR CC0NV_N03 

CALL DEVICE HAP SET ;» DROP 4 

INC BYTE PTR CCONV NO 3 ?• 

CALL DEVICE_HAp_SET DROP 3 



Main Ro 
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SOURCE LINE 



03CF E82C01 
03D2 E8I100 
03D5 7205 



03D7 E8CD04 
03DA 7305 



03DC E80000 
D30F EBEE 



0321 E82903 
03E4 EBE9 



03E6 E8FB00 
03E9 7202 
03E9 F8 
03EC C3 

03ED FF06FC1F 



03FI 8BI6FC1F 
03F3 80FA00 
03F8 7568 
03FA 80E607 
03FD 80FE06 
0400 7360 

0402 B001 
04 04 8 ACE 
04 06 D2C0 
0408 84068007 



1253 i 

1256 MAIN_L00Pi 

1257 

1258 

1259 

1260 

1261 

1262 

1263 t 

1264 DROP_ACCES$i 
1265 

1266 
1267 
' 1268 
1269 

1270 > 

1271 KEY APPLICATt 
1272 

1273 
1274 
1275 
1276 
1277 ; 

f278 ECU ADRS_NEW: 

1279 

1280 

1281 

1282 

1283 

1294 

1285 

1286 

1287 

1288 

1289 l 

1290 ; *********** 

1291 J 

1292 TIKER_OPERAT: 
1293 

1294 
1295 

1296 2 

1297 TIMER_Y0: 

1298 ; 
1299 
1300 

1301 TIHER_T0B2i 

1302 

1303 

1304 

1305 

1306 

1307 i 

1308 

1309 

1310 

1311 



CALL FORUARD_CMD_CK 
CALL TIMER.OPERAT 
JC KEY APPLICAT 



CALL t>ROF_RESPONSE 
JHC ECU_ADRS_WEW 



CALL KEY_ OPERATION 
JMP MAIN LOOP 



CALL ECU_ADRS_READ 
JMP MAIN_L00P 



; Cy Fl»g • I Acti* 



; Response no k&i*hft>u 

; — -> Shori Ms hi 



-> Key shori 



Subroutine ***************** 

CALL TIHER_CHK 
JC TIMER.YO 
CLC 
RET 

IMC WORD PTR ITIMER_CQUNTERJ 



MOV DX,tTI«ER_C0UHTER3 

CMP DL,0 

JH2 TIMER_TYPE_2 

AND DH.7 

CMP DH,6 

JNC TIHER_TYPE_2 



nOV AL,1 
MOV CL#DH 
ROL AL.CL 

TEST AL,tNOW_EVENTJ 



; DH » CONV_M0 

; AL » CONV_MO_BIT 
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HEWLETT-PACKARD! 6066 Assembler 



SOURCE LINE 



04 OC 7434 
040E G700 
04 1 0 8ADE 



0412 
0419 
0417 
0419 
041 C 
041E 
0420 
0422 
0424 
0427 
042ft 
042C 
0430 
0434 



BE3000 

03F3 

6A1C 

BE0006 

8AE6 

BOOO 

D1C8 

03F0 

268020 

90FCF6 

7336 

26800008 
268038F8 
722C 



0436 800E8007CP 
043B 80CE10 
043E 88362807 

0442 E80000 

0443 E80000 

0448 A02E07 
044B 343F 
044D 20068107 

043 1 BE3000 
0434 03362407 
0438 8A>C 
0430 B700 
043C E80000 
045F E80000 

0462 8B1EFC1F 
0466 81E3FF0F 

046ft 81FB0004 
046E 734C 
0470 81FB0002 
0474 72 IB 

0476 268A07 

0479 2688870002 
047E 733C 

0480 26C7060002 
0487 26C7060004 
048E E92B00 

0491 83FB04 
0494 7214 
0496 8A07 
0498 2688670002 
0490 263006 02 02 
04A2 2600060302 



1312 

1313 

1314 

1313 ; 

1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1323 

1326 

1327 

1328 

1329 

1330 ; 

1331 

1332 

1333 

1334 

1*333 

1336 ; 

1337 

1338 

1339 

1340 i 

1341 

1342 

1343 

1344 

1343 

1346 

1347 ; 

1348 TIHER_TYPE Zx 
1349 

1330 y 

1331 

1332 

1333 

1334 

1333 ; 

1336 MOV_2 ND i 

1337 

1338 

1359 

1360 

1361 

1362 % 

1363 MOV_1 ST i 

1364 ~ 
1363 

1366 
1367 
1368 



JZ TtHER_TYPE 2 
MOV BH,0 
MOV BL,DH 

PAY Channel View ****** 
MOV SI , EVENT_CHANMEL 
ADD SI,BX 

MOV BL,CSI3 ; 
MOV SI,ES_EVENT_TIMER ; 
MOV AH,DH 
MOV AL,0 
ROR AX 
ADD SI, AX 

MOV AH,ESi CSIKBX3 

CMP AH, 0F6H 

JHC TIMER TYPE_2 

ADD BYTE PTR ES : CS1 3 CBX3, 8 

CMP BYTE PTR ES : C3I 3 CBX3 , 0F8M 

JC TIMER_TYPE_2 

OR BYTE PTR CNOU_EVENT3 , OCOH 

OR DH, 1 OH 

MOV tIC_BYTE3,DH 

CALL C0HV_TO_DR0P 

CALL ID_DROP_DEVICE 

MOV AL,CCONV H0_BIT3 
XOR AL»3FH ~ 

AND BYTE PTR CBEF0R_EVENT3 , AL 

MOV SI,EVENT_CHAMNEL 

ADD SI,CC0NV_H03 

MOV BL,tSI3 

MOV BH,0 

CALL BIHOEC_LED 

CALL RUH_CONVERTER 

MOV BX, tTrMEP_COUHTER3 
AMD BX,0FFFH 

CttP BX,ES_BACK_UP_2 
JHC TIMER_TOB 
CMP BX,ES_8ACK UP_1 
JC MOV 1 ST 



BL - EVENT Vi«u Channel 
Counter Up & P«y ? 



; 1024 
; 312 

; BX 



MOV ftL,EStCBX+ES BACK UF3 
MOV ESi CBX+ES_BACK UP~I3,AL 
JN2 TJMERJTOB " 
MOV WORD PTR ES:tES_BACK UP 1 3 , OA3A3H 
MOV WORD PTR ES:CES BAC>OjP~23,0 
JMP TIMER_TOB 

CMP BX,4 

JC MOV_1 IHIT 

MOV AL,C?X3 

MOV ESiCBX*ES_BACK UP 13, AL 
XOR ESi tES_BACKJJP_1*23,AL 
ADD ESi tES_BACIC~UP~1*33,AL 
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HEWLETT-PACKARD i 8086 Ass«»bl«r 
SOUPCE LINE 



04A7 E91200 

04AA 26C6870002 
0460 83FB00 
04B3 7307 
0483 26C7060004 



04BC 
04C0 
04C4 
04C6 
04C9 
04pB 
04CE 
04D0 
0402 



81E33F0Q 

881E2807 

02DB 

BE0003 

8B00 

3DFFFF 

7412 

FF08 

730E 



04D4 B100 
04D6 880EB9O7 
04DA EBOOOO 
04DD EBOOOO 

04E0 F9 
04E1 C3 



04E2 FB 
04E3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04Ft 
04F4 
04F3 
04F8 
04FB 
04FC 
04FO 



BA66FF 
EP 

A92000 
FB 

74 OF 
BB0008 
BA62FF 
EF 

B801CO 

BA66FF 

EF 

F9 

C3 



1369 

1370 I 

1371 M0V_1_INITi 
1372 

1373 
1374 
1373 I 

1376 TIMER.T08: 

1377 

137B 

1379 

1380 

13B1 

1382 

1383 

1384 

1383 ; 

1386 

1387 

1388 

1389 

1390 ; 

1391 TIHER_ACTIVE» 
(392 

1393 J 

1394 

1393 

1396 TIMER_SLEEPi 

1397 

1398 

1399 i 

1400 ; *********** 

1401 l 
1402 

1403 TIMER_CHKt 

1404 

1403 

1406 

1407 

1408 

1409 

1410 

141 1 

1412 

1413 

1414 

1415 RETTIH2: 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1423 



JMP TIMER.TOB 

MOV BYTE PTR ES r CBX+ES_BACK_UP_U , 0 

CMP BX,0 

UM2 TIMER.TOB 

MOV WORD PTR ES i EES_BACK_UP_23 . 0A5A5H 



AHD BX,3FH 

MOV CIC_BYT£1,BL 

ADD BL,BL 

MOV S I , T 1NE_T ABLE 

MOV AX, CSl 3 EBXD 

CMP AX,QFPFFH 

4Z TIMER.SLEEP 

DEC WORD PTR CStJtBXl 

JHZ TIMER_SLEEP 

MOV CL,TIMER_OUT_C0DE 
MOV CKEYJ>ATAJ,CL 
CALL IC_DR0P_DEVICE 
CALL CONV_TO_DROP 

STC 
RET 



CLC 
RET 



s oo** **** 



; Tlm«r 

; < 

; < 



M*dad» 

J i lean d*suyo 



Tiaer Counter Ch«ck 
•SUBROUTINE FOR COUNT SEC" 



MOV 


DX, 0FF66H 


IH 


AX,DX 


TEST 


OX, 00* OH 


CLC 




JZ 


RETTIM2 


MOV 


AX, OBOOH 


MOV 


DX. 0FF62H 


OUT 


DX. AX 


MOV 


AX.1 10O00O0OOOOOO01B 


MOV 


DX.0FF66H 


OUT 


DX, AX 


STC 




RET 
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HEWLETT-PACKARD: 8086 Ayseabler 



SOURCE LINE 



04FE 8B36I407 

0302 83FE00 

0S03 7303 

0507 E90102 

030A C7061 40700 
0310 8A44 03 
0313 3C80 
0513 7333 
0317. 3C20 
0519 7303 
031B E98301 

031E 740A 
0320 3C30 
0322 7403 
0324 E9E4 01 

0327 E9D6FA 

032A 8A44 04 
0S2D A2290? 
0530 8A64 05 
0333 88268907 
0537 E80000 
0S3A E80000 
0S3D E80000 
0340 F9 

0541 C3 

0542 SB 
0343 03D8 
0345 8A44 03 
0548 53 
0349 C3 

034 A 2C80 



1426 
1427 
1428 
1429 
1430 
143S 
1432 
1433 
1434 
1433 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1443 
1446 
1447 
• 1448 
f449 
1430 
1451 
1432 
1453 
1434 
1433 
1456 
1457 
1438 
1439 
1460 
1461 
1462 
1463 
1464 
1463 
M66 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1473 
1476 
1477 
1478 
1479 
1480 
1481 
1482 



j ************* 
; ************* 
; ************* 

; 

FQRWARD_CMD_CK: 



FORUARD_C0HE ; 



******** 



HDLC Fo^v+rd Coooand **»*»***#***»»* 



*********** 



•**.•****» 
********** 



MOV SI,CECHO_BACK FLAG J 

CMP $1,0 

JN2 FORWARD COME 

JHP TX_CCC_N_RET 

MOV WORD PTR tECHO BACK FLAG] 
MOV AL,tSl+3J 
CMP AL,80H 
JHC FORWARD CMDTBL 
CMP AL,20H " 
JMC CCC_CMD_20_7F 
4MP CCC_DROP__CMD 



; Si-Data Buff*r flddres 
I +o ECU H Address 



♦ 1 
♦2 
♦3 



Rx Data Lsngth 
Command 



00 



1 F Co tart and 



CCC_CMD_20_7F[ 



COLD_STARTi 
FORCED_KEY i 



FORWARD. JUMP r 



J2 FORCED KEY 
CMP AL,30H 
J2 COLD_START 
JMP TX_CCC_N_RET 

JMP RUN 

mov al,£si+4j 
mov eic_byte:.al 

MOV AH,£SI*53 

MOV CKEY_DATA 3 , AH 

CALL IC_DROP_DEVICE 

CALL C0HV_T0_DR0P 

CALL KEY_OPERAT10M 

STC 

RET 

pop ex 

ADD BX,AX 
MOV AL,CSI*3J 
PUSH BX 
RET 



tO - 7F Coaaand 



Cold Start 



FORUARD_CMDTBLl SUB AL,80H 
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054C 23FCO0 
054F ESP OFF 



0352 
0335 
0356 
0359 
033A 
033D 
035E 
0361 
0562 
0565 
0566 
0369 
036A 
036P 
036E 
0571 
0572 
0573 
0576 
0379 
037A 
037D 
057E 
0381 
0382 
0383 
0586 
0389 
058A 
058D 
058E 
0391 
0392 
0393 
0396 
0399 
059ft 
0390 
039E 
05A1 
05A2 
03A5 
05A6 
05A9 
05AA 
05AD 
03AE 
03B1 
0582 
0583 
03B6 
0389 
038A 
03BD 



E97C00 
90 

E99600 
90 

E90000 
90 

E9O0O0 
90 

E9A601 
90 

E9A201 
90 

E99E01 
90 

E99O01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E98601- 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96A01 
90 

E96601 
90 

E96201 
90 

E95E01 
90 

E95A01 
90 

E95601 
90 

£93201 
90 

E94E01 
90 



SOURCE LINE 

1483 
1484 
1483 I 

1486 CCCJCM0_JHPT8L 

1487 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1493 

1496 

1497 

1498 

1499 

1300 

1501 

1302 

1303 

1504 

1303 

1306 

1307 

1308 

1309 

1510 

1311 

1512 

1513 

1514 

1513 

1316 

1517 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1526 

1327 

1328 

1329 

1330 

1331 

1332 

1333 

1534 

1533 

1336 

1337 

1538 

1539 



AND AX,0FCH 

CALL FORWARD. JUMP 

JMP $EN0_FUNC_M0D 
HOP 

jnP SEMD.RESPOUSE 
NOP 

JHP PAY_GROUP_1 
HOP 

JMP PAY_GR0UP_2 
HOP 

JHP TX_CCC_H_RET 
HOP " 

JMP TX_eCC_N_RET 
NOP ~ 

JHP TX_CCC_N_RET 
MOP 

JMP TX_CCC__NJ>ET 
NOP 

JHP TX_CCC_N_RET 
NOP ~ 

jrtP TX_CCC_K_RET 
HOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_M_RET 
NOP ~ 

JMP TX_CCC_H_RET 
HOP 

JrtP TX_CCC_N_RET 
HOP ~ 

JMP TX_CCC_H_RET 
HOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_H_RET 
HOP 

JMP TX_CCC_N_RET 
MOP 

JMP TX_CCC.N_RET 
NOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC.H_RET 
HOP 

JMP TX_CCC_M_PET 
HOP 

JMP TX_CCC_N_RET 
NOP 

J11P TX_CCC_H_RET 
NOP ~ 

JMP TX_CCC_N_RET 
HOP 

JHP TX_CCC_N_RET 
NOP 



, 80H 

i 84H 

; 88H 

; 8CH 

j 90H 

; 94H 

; 98H 

; 9CH 

; AON 

i A4H 

: A8H 

; ACH 

; BOH 

: B4H 

; B8H 

; BCH 

; COH 

; C4H 

: C8H 

: CCM 

. doh 

: 04H 

) 08H 

; DCH 

; EOH 

; E4H 

) E8H 



CIno 3 
CIno3 
CI no 3 
CI no 3 
(Ino) 
tlno) 
CIno3 
CIno 3 
CBenJ 
CBtn3 
CB*n3 
CB*n] 
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03BE 
03C1 
03C2 
03C3 
05C6 
03C9 
03CA 
D3CD 
03CE 



E94A01 
90 

E93300 
90 

E9E300 
90 

E95A00 
90 

E99300 



03DI 24 03 
05D3 7407 
0303 3C01 
03D7 74 OD 
03D9 E92F01 

05DC 8A64 04 
03DF 88263006 
03E3 E92301 

03E6 B4 00 
03EB 88263308 
03EC E91C01 



03EF 
03F3 
0SF6 
03F8 
03FB 
03FF 
0601 
0604 
0608 
06 OC 
06 OF 
0612 
0614 



8 ft 2633 08 

80FC00 

741F 

8ft 64 03 

88263408 

24 03 

A21607 

FE063308 

FE 063308 

BE3108 

ftl 0014 

8904 

E9D600 



0617 E9F100 



061ft 2403 
061C A2I607 
061F AI00J4 
0622 8904 
0624 E9C600 



0627 8B3C03 
062ft 8 ft 4 4 03 
062D A20314 
0630 8A4404 
0633 BE 04 I 4 



1340 
1341 
1342 
t343 
1344 
1343 
1346 
1347 
1348 
1349 
1330 
1331 
1332 
1353 
1554 
1553 
1536 
1557 
1558 
1539 
1560 
1361 
1362 
f363 
1564 
1365 
1566 
1567 
1568 
1369 
1370 
1371 
1572 
1373 
1374 
1373 
1376 
1377 
1378 
1379 
1580 
13B1 
1562 
1383 
1384 
1585 
1566 
1387 
1588 
1389 
1390 
1391 
1392 
1393 
1594 
1393 
1396 



i ************ 

; 

SEHt>_FUNC_MOD: 

S_F_rt_SET : 
J 

S_F_n_CLR : 

SEND_RESPONSE: 
VES SEND: 



JMP TX_CCC_N_RET J ECH 

NOP ~" 

JMP ECHO_BACK_CMD ; FOH 

HOP 

JHP FORCED_TUNE ; F4H 

NOP 

JMP DISPLAY_MEMORY ; F8H 

HOP 

JMP STORE MEMORY ; FCH — 



S«nd Functic 



NO_?EHD : 

ECHO_BACK_CMD: 
ECHO_BwCK_SURU: 



AND AL.3 

J2 S_F_H_SET 

CMP AL,1~ 

J2 S_F_M_CLR 

JMP TX_CCC_N_RET 

MOV AH,tSI+43 

MOV tSEND_ENABLE3 , AH 

JMP TX_CCC_N_RET 

MOV AH, 0 

MOV ISEND_INDEX3,AH 
JMP TX_CCC_N_RET 

MOV AH, CSEND_INDEX3 

CMP AH,0 

J2 NO.SEND 

MOV AH,[SI+33 

MOV CSEND CHD RESP3,*H 

AND AL,3 

MOV t RE VERS CHANEL 3, AL 
INC BYTE PTR CSEND_INDEX3 
IHC BYTE PTR CSEND_INDEX3 
MOV SI,SEMD_ADDRESS 
MOV AX, CECU — ADDRESS 3 
MOV t SI 3, AX 
JMP TX_CCC_RUN 

JMP TX CCC N RET 



; 80 - 83 Command 

; 82 - 83 Command 
; 90 Co om and 

; 81 Command 

; 84 - 87 Commend 



Echo Back Command 



AND AL,3 

MOV CREVERS_CH**NEL3.AL 
MOV AX, EEOJLADDRESS3 
MOV tSI3,AX 
JMP TX CCC RUN 



Co no and >» OF OH 
Reverse Channel Command 



Display Memory 



DISPLAY MEMORY I 



MOV BX,tSI*33 

MOV AL,tSIf33 

MOV tTX_COHMAND3,AL 

MOV AL.CSI+43 

MOV SI.TX_BUFFER 



<<< Display Memory 



SI ECU Address H 

♦1 ECU Address L 
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SOURCE LINE 



0636 
0639 
063D 
063F 
0641 
0643 
0644 
0643 
0647 
0649 
064C 



A20214 

81FB0080 

731 0 

8A27 

8824 

46 

43 

FEC8 
73F6 
BE00I4 
E99E00 



064F 81E3FF7F 
0673 268A27 
0636 8824 

0638 46 

0639 43 
063A FECB 
063C 75F5 
06SE BE0014 
0661 E98900 

0664 8B3C0S 
0667 8A44 03 
066 A A203t4 
066D 8A4404 

0670 A20214 
0673 81FB0080 
0677 73 0E 

0679 8A6407 
067C 8827 
067E 46 
067F 43 

0680 FECB 
0682 73F3 
0684 E984 00 



068? 
0688 
068F 
0691 
0694 
0697 
069A 
069B 
069C 
069E 
06 AO 



81E3FF7F 

81FB0001 

7303 

E97700 

8664 07 

268827 

46 

43 

FEC8 
73F4 
E96800 



06A3 83C602 
06A6 E80000 
06*9 E93F00 



1397 
1398 
1399 

1600 TX_TRNS2: 

160! 

1602 

1603 

1604 

1603 

1606 

1607 

1608 ; 

1609 DISP_MEM_33!7: 

1610 TX_TRNS3: 
161 I 

1612 
1613 
1614 
1613 
1616 
1617 

1618 ; 

1619 STORE.NENORY : 
1*620 

1621 
1622 
1623 
1624 
1623 
1626 

1627 ST_TRNS2: 

1628 " 
1629 
1630 
163t 
1632 
1633 

1634 i 

1635 ST0R_MEH_33lTi 

1636 ~ 
1637 

1638 

1639 ST_TRNS3: 

164 0 

1641 

1642 

1643 

1644 

1645 

1646 ; 

1 647 ; ************ 

1648 ; 

1649 CCC_DROP_CMD i 
1650 

1631 
1632 ; 

1653 ; ************ 



MOV tTX_LENCTH).AL ; *2 

CnP 8X,8000M ; *3 

JHC DISP_MEM_3317 

MOV AH,tBX3 ; *4 

tlOV tSI3,AH ; *5 

INC SI ; *6 

INC BX 

DEC AL 

J HZ TX_TRNS2 

MOV S1,ECU_ADDRESS 

JMP TX_CCC_RUN 

AND 8X, 7FFFM 

tlOV AH.ESi£BX3 

MOV t SI 3, AH 

INC SI 

INC BX 

DEC AL 

JNZ TX_TRNS3 

MOV SI,ECU_ADDRE5S 

JMP TX_CCC_RUN 



Rjc Length 
Command 

Tx Length 
Tk Address L 
Tx Address H 



Back Up Memory Display 



MOV BX,C3I+33 

MOV AL,CSI+33 

MOV CTX_COMMAND3,AL 

MOV AL,t$I*43 

MOV CTX_LENGTH3 , AL 

CMP BX,3000H 

JNC ST0R_HEM_53I7 

MOV AH,t3I+73 

MOV CBX3.AH 

INC SI 

INC BX 

DEC AL 

JHZ ST_TRNS2 

JMP TX~CCC_N_RET 

AND BX, 7FFFH 
CMP BX, 100H 
JNC ST_TRNS3 
JMP TX w CCC_N_RET 
MOV AH7fSI+73 
MOV ES : EBX3 . AN 
INC SI 
INC BX 
DEC AL 
JN2 ST_TRNS3 
JMP TX_CCC_N_RET 



CCC - — > Data Proctfior 
ADD SI ,2 

CALL LOAD_TO_DROP 
JMP TX_CCC N_RET 



<<< Store Memory >>> 



; SI ECU Address H 

; *\ ECU Address L 

; *2 Px Length 

t *3 Coaaand 

; +4 St Length 

; *5 St Address L 

; *6 St Address H 



i Back Up Memory Display 
; $o*ow* Interrupt Table 



-> Drop Processor 



Forced Tuning 



Nth Converter **************** 
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06AC 
06AF 
06B2 
06B5 
06B8 
06BB 
06BE 



8A4404 
A22807 
E80000 
E80000 
8A3C03 
80FB64 
7312 



06C0 E80000 
06C3 E80000 
06C6 E80000 
D6C9 E80000 
06CC E80000 
06CF E93900 

06D2 E80000 
06D3 E93300 



06D8 BE 02 14 
06DB B80207 
06DE C60441 
66E1 C6440100 
06E3 83C6 02 
06E6 B04 0 
06EA E952FF 



06ED A0>B07 

06F0 3C00 

06F2 7317 

06F4 8A4C02 

06F7 FECI 

06F9 FECI 

P6FB 80F903 

06FE 7302 

0700 Bt03 

0702 880E1807 

0706 E841FB 

0709 F9 

070ft C3 



070B F8 
07 OC C3 



SPEClAL_SPU_1 ! 



1634 ; 

1633 FORCED_TUHE: 

1636 

1657 

163B 

1639 

1660 

1661 

1662 t 

1663 FORCEO.ON: 
1664 

1663 
1666 
1667 
1668 

1669 ; 

1670 FORCED OFF: 

1671 ~ 

1672 ; 

1673 ; ********** 

1674 ; 
1675 
1676 
1*677 
1678 
1679 
1680 
1681 
1682 
1683 
1684 

1683 TX_CCC_RUHi 
1686 
1687 

1688 ; 

1689 TX RUM SUBr 
1690 
1691 
1692 
1693 
1694 

1693 TX_YOSHI r 
1696 
1697 
1698 

1699 ; 

1700 i 

1701 ; 

1702 TX_CCC_N_RET 
1703 

1704 ; 

1703 1 
1706 t 
1707 
1708 
1709 
171 0 



MOV AL,rSI*4J 
MOV IIC_8YTE3,AL 
CALL IC_DROP_DEVICE 
CALL COHV TO~DROP 
MOV BL.CS7*37 
CMP BL.100 
JMC FORCED_OFF 

CALL BINDEC.LED 
CALL LED_V I E U_T8L 
CALL SPU_LED_DISP 
CALL RUN_C ONVER TER 
CALL UAKEARI_DE_ON 
JMP TX_CCC_H_RET 

CALL OP SPU_OFF 
JMP TX_CCC_N_RET 



; SI ECU M Address 

; *1 L Address 

: +2 Tx Data Lendth 

; +3 Cooraand EOH 

; *4 Converter- HO. 

; *5 Tuning Channel 



SPU to CCC Send 



MOV SI,TXJ_ENGTH 
MOV BX,INDEX_RX 1 
HOV BYTE PTP CSl3,63 
MOV BYTE PTR CSI+13,0 
ADD SI, 2 
MOV AL,64 
JMP TX_TRNS2 

88tf«S9BSMI!S Send to CCC »58tttt!I8»8» SttflBflSff KSa«03BBa5B!lflff B99»flff 

MOV AL, CTX_BUSY_FLAGJ 
CMP AL,0 
JNZ TX_CCC_N_RET 

MOV CL,CSI*23 
INC CL 
IHC CL 
CMP CL,3 
JMC TX_YOSHZ 
MOV CL,3 

MOV CTX_BUSY_FL*G3,CL ; CCt SI — 
CALL HDLC_TX_START ; CCt CL — 

STC 
RET 



CLC 
RET 



- Start Addr«= 

- Data Length 
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D70D 600001 
0710 EC 
071 t 8AE0 
071 3 BA0201 

0716 EC 

0717 A30014 
071 A C3 



071 B BE0003 
07IE BBOOOO 
0721 C600FF 
0724 43 
0723 81FB8000 
0729 75F6 
072B C3 



072C BE 00 06 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 81FBD003 
073B 73F5 . 
0730 C3 



073E 

0741 

0744 

0743 

0748 

074B 

074E 

0730 

0733 

0737 

0739 

073C 

073F 



E80300 
E90000 
38 

A31C07 

BE8003 

BBOOOO 

8900 

83C302 

81FB8000 

73F3 

E90300 

E90000 

38 



1711 
17t2 
1713 
1714 
1713 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1723 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1743 
1746 
1747 
1748 
1749 
1750 
1731 
1732 
1733 
1734 
1733 
1756 
1757 
1738 
1739 
1760 
1761 
1762 
1763 
1764 
1763 
1766 
1767 



) 

j **+********** 

.**.**********• 
j ************* 

J 

J 

j ************ 



Subroutine 



**********-*********-'** : ************* ! "** >!t 



******************* 



ECU_ADPS_READ i 



1NlT_Tin_TBLi 
INIT_TIM_U>: 



j ************ 

INIT_EV_TinEfi: 
INIT_EV_1 i 



AH - L . AL • H Addrex 



ECU Address Re-d Routine 

MOV DX , ECO_L_ADDRESS 
IN ftL>OX 
HOV AH,AL 

HOV DX , ECU_H — ADDRESS 
IN AL,DX 
MOV IECU_ADDRESS3,AX 

RET 

Tt.er Table lniti.lt*. **********——**** 

MOV SI #TIME_ TABLE 

rtov bx,o 

NOV BYTE PTR tSI3CBX3,0FFH 

INC BX 

CHP BX,128 

JN2 INIT_TIH_LP 

RET 

Event Ti*er T.ble Initialize ** .***.****"*- 

HOV SI,ES_EVENT_TINER 

nov bx,o 

HOV BYTE PTR ES i t 31 3 CBX3 , 0 
INC BX 

ChT BX.t28*6 
JN2 INIT_EV_1 
RET 



JUMP.ADDRESS T.ble Initi.lire *♦*****♦"—***" 



INIT_JUMP_TBLl 
INlT_UA_DOKO: 

1NIT_JUMP_LP: 



BASE_UA_DOKO » 



CALL INIT_WA_DOKO 
JHP OP.INIT1AL 
POP AX 

NOV L1NIT_P0INT3,AX 

NOV SI# JUNP_ADDRESS 

NOV BX,0 

NOV ISI3CBXJ,AX 

ADO BX,2 

C«P BX,128 
JNZ INIT_JUMP_LP 
CALL BASE_WA_DOKO 
JMP BASE_ROUTINE 
POP AX 
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0760 


A3IA07 


1768 




nov 


CBASE_POINTJ,AX 


0763 


C3 


1769 




RET 








1770 


) 










1771 


; ************ 


BASIC AUTHO T*bU Initial iz« 






1772 


; 






0764 


BE0001 


1773 


INIT_AUTHO_TBL: 


nov 


SI,PC_FC_UST 


0767 


8BOO00 


1774 




nov 


BX,0 


0766 


C60000 


1773 


JUNKO : 


nov 


BYTE PTR tSmBXJ,0 


076D 


43 


1776 




INC 


BX 


076E 


81FB0001 


1777 




CMP 


BX,256 


0772 


73F6 


1778 




JNZ 


JUNKO 






1779 








0774 


BE8001 


1780 




MOV 


SI,BASIC_AUTHO 


0777 


BBOI 00 


1781 




nov 


BX, 1 


077A 


C6003F 


1782 


JUH: 


MOV 


BYTE PTR CSIJCBX3.3FH 


077D 


43 


1783 




INC 


BX 


077E 


83FB3A 


1784 




CMP 


BX, 90 


0781 


73F7 


1783 




JNZ 


JUN 


0783 


C3 


1786 




RET 








1787 


. 










1788 


f ************ 


Vicu Channel Table Initialize 






1789 








0784 


BE1 000 


1790 


INIT_VIEU_TBL: 


nov 


SI,VIEU_CHANNEL 


0787 


8B0000 


1791 




nov 


BX,0 ; 


078A 


8AE3 


1792 


IN I T_V I EU J_P: 


MOV 


AH,BL 


078C 


FEC4 


1793 




INC 


AH 


078E 


80CC30 


1794 




OR AH, 3 OH 


0791 


C60030 


1793 




nov 


BYTE PTR t$I3CBXJ,30H 


0794 


886008 


1796 




MOV 


BYTE PTR tSI3CBX483,AH 


0797 


43 


1 797 




INC 


BX 


0798 


83FB08 


1798 




CMP 


8X,8 


0798 


73ED 


1 799 




JNZ 


INIT_VlEU w LP 


07 9D 


C3 


1800 




RET 








1801 


. 










1802 




EVENT T«bl* MODE Initi*lixt 






1803 


I 






079E 


880006 


1804 


EVENT_DATA_CL: 


MOV 


BX,ES.EVENT_TIHER 


07A1 


26C707FF0F 


1803 


CHIHARU: ~ 


MOV 


WORD PTR EsTtBXJ, OFFFH 


0706 


83C302 


1806 




ADD 


BX,2 


07A9 


81FB0009 


1807 




CMP 


BX, ES_EVENT T IMER+1 28*6 


07 AD 


72F2 


1808 




JC CHIHARU 






1809 


I 






07AF 


BE0009 


181 0 




nov 


SI , EVENT NO FREQ 


07B2 


B120 


1811 




nov 


CL,32 


07B4 


C7444001 00 


1812 


LP1 : 


nov 


WORD PTR tSl*32*2J,1 


0789 


83C602 


1813 




ADD 


St. 2 


07BC 


FECI 


1814 




INC 


CL 


07BE 


80F93F 


1813 




CMP 


CL>63 


07C1 


75F1 


1816 




JNZ 


LP1 






1817 


; 






07C3 


BE0009 


1818 




nov 


SI,EVENT_NO_FREO 


07C6 


BB0002 


1819 




MOV 


8X,CH_N0~FREQ 


07C9 


BMO 


1820 




nov 


CL,64 


07CB 


8807 


1821 


LP2i 


nov 


AX, CBX3 


07CD 


89848000 


1822 




nov 


CSI+64*23,AX 


07D1 


83C602 


1823 




ADD 


SI, 2 


07D4 


83C302 


1824 




ADD 


BX,2 



******** * 



****************** 



$4,53,52,51 S0,C2,C1 
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0707 FECI 


1823 




07D9 eoF9eo 


1826 




07DC 73ED 


1827 






1828 


J 


07DE C3 


1829 






1 830 


J 




1 831 


* ******** 




1 832 


J 


07DF GE2000 


1 833 


tuff f*AftC r 


07E2 880000 


1 834 




07E5 C7000000 


1833 


INI T_C0DE_LP r 


07E9 83C302 


1836 




07EC 83FB10 


1837 




07EF 73F4 


1838 




07F1 C3 


1839 






1840 






1841 






1842 


i 


07F2 C7Q63A0703 


1843 


FREQ_CALC t 


07F8 B9000O 


1844 




07FB B84000 


1843 




07FE 48 


1846 


CAL_STDA ! 


07FF E81900 


1847 




0802 3D0000 


1848 




0003 75F7 


1849 




0807 B9FF00 


1830 




OB OA B84000 


1831 




08 OD 48 


1832 


CAL.STDB ! 


-080E E80600 


1833 




0811 3D0000 


1834 




0014 73F7 


1833 




08-16 C3/ 


1836 






1857 




0817 80E120 


1858 


FREQ_CAL: 


081A 30 


1839 




0818 8BD0 


I860 




08 ID 734E 


1861 




081F 3DO000 


1862 


UP64_D: 


0822 743A 


1863 




0824 3D3F00 


1964 




0827 7433 


1863 




0829 3D0600 


1866 




082C 7333 


1867 




082E 3D0400 


1868 




0831 7333 


1869 




0833 8B4B01 


1870 




0836 F6263A07 


1871 


HULTIt 


083A 03C3 


1872 




083C 80F900 


1873 


ADDER i 


083F 7400 


1874 






1873 


is tt 


0841 80E403 


1876 


ADDER_1 : 


0844 F8 


1877 




0843 DOC 4 


1878 




0847 D0C4 


1879 




0849 D0C4 


I860 




0B4B D0C4 


1881 





INC CL 
CUP CL,128 
J HZ LP2 

RET 



PC_CODE t PR_CODE Inlti*ti2« 

MOV SI,PC_CODE 
MOV BX,0 

MOV WORD PTR CSI3 (8X3,0 

ADD 8X, 2 

CMP 8X, 16 

JN2 INIT_CODE_LP 

RET 

Converter Frequency Calculation **••****•**«• 



nov 

nOV 

nov 

DEC 

CALL 

CMP 

JNZ 

MOV 

MOV 

DEC 

CALL 

CMP 

JNZ 

RET 

«»-STD FREO . 
AND 
PUSH 
MOV 
JNZ 

CMP 

JE 

CMP 

JE 

CMP 

JNC 

CMP 

JNC 

MOV 

MUL 

ADD 

CMP 

JZ 

ADD 

AND 

CLC 

ROL 

ROL 

ROL 

ROL 



WORD PTR DS: CMUL_ADR3,HUL_NO 
CX.O ;A-CABLE 
AX, 64 
AX 

FREQ_CAL 
AX, 0 

CAL.STDA 

CX,0FFH ;B -CABLE 

RX,64 

AX 

FREO_CAL 
AX,0 
CAL STDB 



CALCULATION SUBROUTINE 0 
CL,00100000B 
AX 



;B-CABLE »«*««>UP64 



: CHANNELL APE FROM 6 TO 6Z 
tCHANNELL ARE FROM 4 TO 3 



DX, AX 
UP64 
AX> 0 
ZERO 
AX, 63 
ZERO 
AX, 6 
CH6.62 
AX, 4 
CH4_5 
BX,331. 

BYTE PTR t>S:CHUL_ADR3 :CH_NO*3 

AX , BX t CH_M0* 3-OFF3E 

CL, 0 

ADDER 1 

DX,64 | 64 OR 63 ?????? 

AH, 0000001 IB 

AH 
AH 
AH 
AH 



271 



01 67237 



MLl! D8T_RO|MiDST 



0O4D DOC 4 
0B4F DOC 4 
6«9i enci 
0833 B6 0002 
083ft 8BF2 
0898 0372 
083R 8900 
083C 38 
083D C3 

883C 880009 
08* I tB09 

0813 B83701 
08** E8CI 

0B60 BB4D01 
0868 CBC9 

086D B3C240 
0970 (BOO 



08O7 BE2008 
08*0 E80800 
OflAO 7213 
08*T 8C38D8 
0882 8ft«4 9t 
08B3 SCOI 
0887 74 OD 
0889 3C04 



HEWLCTT-POCKAPD i 


•088 


Oavanblcr 


LfHC SOV*Ct LINE 






1882 


*0L 


Ott 


1883 


ftOl 


ON 


iee« 


OS 


OM.CL 


1883 


nov 


BX,CH_W0_FRE0 


1994 


BOV 


81. DX 


1887 


ADD 


81- OX 


1888 


itov 


18X1(813. AX 


1889 




ox 


1898 

1891 i 


RET 




1892 ZERO* 


itov 


AX, 0 


1993 




ODDER 



tsroPt oh t is 



1894 i 

1893 CH6_6£ 

too* 

1897 



BX.343 
HOLT I 



1«98 CM4 3 1 
1899 
1900 
1901 U»«4t 
1902 

1903 i 

1904 i 
1903 | 



ODO 
JHP 



BX.333 
KULTI 



DX.64 

D 



r«4/*3 Wtlcn*?? 



8C0002 


1906 


CMOHMCl.HOSCl i 


BOV 


8I,CM_MO_FRE0 






B93140 


1907 




nov 


CX.4031M 


t Japan 


t 


B98CBE00 


1908 
1909 


t ■ 


nov 


131*71 *23,CX 




096640 


1910 




KOV 


CX. 40*6*4 


J Japan 


3 


898C9200 


1911 
1913 


I 


nov 


t6I*TW).CX 






898840 


1913 




nov 


CX.4088H 


i J»p*r» 


4 


B98C94 00 


1914 
1913 




»ov 


(S1*74*2).CX 




B98C40 


1916 




KOV 


CX.408EH 


i Japan 


6 


898C9900 


1917 
1918 


1 


ROV 


tsi*r«»£).cx 






899340 


1919 




MOV 


CX.4 091M 


i Japan 


9 


B98C9C09 


1920 
1921 


J 


nov 


C8I*78«2).CX 




899940 


1922 




nov 


CX.4099M 


| 4»p»n 


10 


998CAiO0 


1923 
1924 


1 


HOV 


csr*oo-2i.cx 


©99*40 


1923 




nov 


CX.409FM 


* Japan 


12 


898CO400 


1926 




nov 


tSI*92«2).CX 


C3 


1927 




PET 







1928 

1929 

1930 1 

1931 D»0*_RES»Dlt$E: 
1932 

1933 
1934 
1933 
1936 
1937 
1938 



Of-op Procasser ft* s pong* no rhik Ibatu •>»**»%••»•••• 
nov si ,Fron_o©F_8T 

< i?"!:J^ B ^r!- Cm -^ 0 ^ 1 D** 00 p ^oc«»»<^ lra#>« no 08F Data M FROn_OBF_BF nl u tu»u 

JC DRO*^ RESP._MOP 
ROV 81, FROM OBF BF 

nOV OL.tllH) ( BL ). Co—and 

CKP OL.,1 

JZ DROP RES* 01 

CUP OL.4 



0866 740B 
08BD 3C84 
088F 7303 
08CI E99F00 

08C4 F8 
08C3 C3 



08C6 EBFC 

08C8 8A44 02 
08CB A22C07 
08CE E80000 



08D1 
08D4 
0BD7 
08DA 
08DC 
08DF 
08E1 
08E3 
08E7 



6E2008 

8A4C03 

80F900 

7466 

BF8000 

B700 

8A1E2C07 
03D8 

8121FEFF 



08EB 8A6C04 
08EE 80FD00 
0BF1 7402 
08F3 EBCF 



0BF3 
08F8 
08FB 
08FD 
0900 
0903 
0906 
0903 
09 OC 
090F 
091 1 
0913 
0916 
0919 
091B 
091 D 
09IF 
0922 
0924 
0926 
0929 
092C 
092D 



8A3405 

80E204 

7431 

8A3405 

E80000 

80E280 

7411 

8 A 2626 07 

80E401 

7518 

0804 

E80000 

E91000 

8A24 

343F 

2004 

E80000 

22C4 

7403 

E80000 

E80000 

F8 

C3 
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SOURCE LINE 



092E 8034 05 
0931 80E202 
0934 740ft 



1939 
1940 
1941 
1942 
194$ 
1944 
1943 
1946 
1947 
1948 
1949 
1930 
1931 
1932 
1953 
1934 
1933 
1936 
1937 
1958 
1939 
I960 
1961 
1962 
1963 
1964 
1963 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1983 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1993 



DR0P_RESP_NOPi 



JZ DROP_RESP_04 
CMP AL.84H 
JNZ DROP_RESP_N0P 
JMP DR0P_RESP_94 

cue 

RET 



K«v D«t* Hone > CY-0 



DROP RESP.01 t JHP DROP_RESP_NOP 



COntPOW. DETECT) 
• [Sn«t + 1 )«-l+2 3«-»C+33t*43"-t+33" 



DROP_RESP_04 i 



RESP_STATUSt 
RECENT_ON t 

C0NV_SW_1 : 
CONV_SU_0 : 

CONV_SW_SET : 
I 

KEY — DEPRESS t 



MOV AL,I3Z+23 
MOV £ID_BYTE3.AL 
CALL ID_DROP_t»EVICE 

MOV SI,FROrt_0BF_BF 
MOV CL,tSI+33 I 
CMP CL,0 ; 
JZ RESP_VLF_EPR 
MOV D I , VLF_ERR0R_MAP 
MOV BH,0 
MOV BL,CID_BYTE3 
ADD BX,BX 

AND UORD PTR CDI 3CBX3 . OFFFEH 

MOV CH,ESI*4 3 ; 

CMP CH,0 

JZ RESP.STATUS 

JMP DROP_RESP_MOP 



C 04 31 ID_BYTE3 C 023 C 0 03 CSTATUS3 
~ 00 



02 00 



MOV DL,ES1*33 
AND DL,4 
JZ KEY_DEPRESS 
MOV DL.tSI+53 
CALL C0NV_SW_BIT_AL 
AND DL,80H 
JZ CONV SW_0 
MOV AH,?DROP_N03 
AND AH,1 
JNZ CONV_SU_SET 
OR CSI3.AL 
CALL JUMP_ADRS_IHJI 
JMP CONV_SW_SET 
MOV AH,£S13 
XOR AL.3FH 
AND CSI3,AL 
CALL DR0P_B1T_AL 
AND AL, AH 
JZ COHV S«_SET 
CALL JUMP_ADRS_1NIZ 
CALL JUMP_ADRS_INIT 
CLC 
RET 

MOV DL,CSI*53 

AND DL,2 i 

JZ ELSE — STATUS 



t Status 3 
S * * * * p * ♦ 

* I 

SPU Recent Power ON 
I 

Converter Select SU 



10/19 Henkou 



Key Currently Depressed 
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SOURCE LINE 



0936 


B01C 


1996 




0938 


A28907 


1997 




0938 


E80000 


1998 




093E 


F9 


1999 




093F 


C3 


2000 




094 0 


FB 


2001 


ELSE_3TATUS I 


0941 


C3 


2002 








2003 




0942 


E80000 


2004 


RESP_VLF_ERR : 


0943 


8E8000 


2003 




0948 


B700 


2006 




094A 


8A1E2C07 


2007 




0*4E 


03DB 


2008 




0950 


8800 


2009 




0952 


050200 


2010 




0933 


3301 00 


201 1 




0938 


8900 


2012 




093A 


D0C8 


2013 




095C 


7303 


2014 




095E 


E80000 


2013 




0961 


F8 


2016 


VLF_ERR_RETi 


0962 


C3 


2017 








2018 




0963 


8A4C03 


2019 


DR0P_RESP_84t 


0966 


80F900 


2020 




0969 


742D 


2021 








2022 


; 


096B 


8A64 02 


2023 




096E 


88262C07 


2024 








2023 


; 


0972 


E80000 


2026 




0973 


E80000 


2027 








2028 


t 


0978 


8A6C04 


2029 




097B 


882E6907 


2030 








2031 




097F 


BE8O00 


2032 




0982 


B700 


2033 




0984 


8A1E2C07 


203* 




0988 


03DB 


2033 




098ft 


8120FEFF 


2036 








2037 


: 


098E 


80FDFF 


2036 




0991 


7402 


2039 




0993 


F9 


2040 




0994 


C3 


2041 








2042 


J 


0993 


E80OOO 


2043 


SEHS_STATUS : 


0998 


F8 


2044 


RESP_84_HRET i 


0999 


C3 


2043 








2046 


% 






2047 


I 






2048 


; 






2049 








2050 


; 






2031 


; 






2032 


t 



MOV AL,KEY_PUSH CODE 

MOV tKEY DATA3,AL 

CALL DROP_TO CONV 

STC 

RET 

CLC 

RET 

CALL DROP_TO CONV 

MOV SI,VLF ERROR MAP 

MOV BH,0 "* 

MOV BL,tID BYTE 3 

ADD BX,BX 

MOV AX,CSI3CBX3 

ADD AX, 2 

XOR AX, 1 

MOV CSI3CBX3,AX 

ROR AL 

JMC VLF.ERR RET 
CALL JUMP ADRS_1MIT 
CLC 
RET 



MOV CL,CSI+33 
CMP CL,0 
JZ RESP_84_NRET 

MOV AH,CSl+23 
MOV C ID — BYTE3 , AH 

CALL IDJ>PQPJ>EVICE 
CALL DROP_TO~CONV 

MOV CH,CSU43 
MOV CKEY_&ATA3.CH 

MOV SI,VLF_ERROR MAP 
MOV BH,0 ~ ~ 
MOV BL, t ID BYTE 3 
ADD BX.BX 

AND WORD PTR CS I 3 CBX3 , OFFFEH 



C 84 3 C ID/DROP 3 C 0 1 3 C Y EY 3 



< AH > « ID_8YTE 

> C0NV_N0 , DR0P_NO , DEVICE.HO 



CMP CH.OFFH 
J2 SENSES TATUS 
STC 
RET 



Push Key Board — -> CY«| 



CALL SPU_STATUS_REQ ; OFFH > Ho Kev Stroke 

CLC 
RET 



GLOBAL 



SPECIAL_SPU 1 
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KA 1 KM 


2054 


EXTRN 


2055 


EXTRN 




TVTDU 

tXIKn 




fc.H I Kit 


2058 * 


EXTRN 


2059 


EXTRH 


2060 


EXTRN 


^ n& i 

*. UO 1 


EXTRN 


2062 


EXTRN 


2063 


EXTRN 


2064 


EXTRN 


2065 


EXTRN 


2066 


EXTRN 


206? 


EXTRN 


2068 


EXTRN 


2069 


EXTRN 


2070 


EXTRN 


2071 


EXTRN 


2072 


EXTRN 


2073 


EXTRN 


2074 


EXTRN 


2075 


EXTRN 


2 076 


EXTRN 


2077 


EXTRN 


2078 


EXTRN 


2079 j 




2080 


EXTRN 


2081 


EXTRN 



POWER DET_CHD 
LOAD_FR0M_DP0P 

loacTto DROP 

spu_Itatus_req 

idj>rop_device 

ic_ppop_device 

conv_sw_bit_al 

drop_bit_al 

SPU RELAY OFF 

spiTcleapIdisp 

EVENT_LED_OFF 
DROP_f1AP_SET 
KEY OPERATION 
C0NV_T0_DROP 
DR0P_TO_C0NV 

bindecj.ed 
led vieu_tbl 
spu_led_d:sp 

RUN — CONVERTER 
WAKEARI.DE ON 
OP_SPU_OFF 
OP.INITIAL 
BASE.ROUTINE 
JtWP_ADRS_INIT 
JUMP ADRS IN 12 
DEVICE_HAP_SET 

PAY_GR0UP_1 
PAY_CR0UPZ2 



Error** 
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04 
•3 
B* 

09 

102 
IH 
1204 
11(3 
1200 
116? 
1201 
1194 
1392 
1*09 
114 
12*4 

143 

230 
231 
1160 

too 

103 
I93t 
1940 
1950 
2019 
19*4 

1213 
129 
142 
Of 

92 
1904 
91 
1306 
16t 
1379 
1723 
232 
223 
2001 
I <>«• 
192 
103 
104 

tec 

42 
1004 
123 
194 

133 
914 



tVKftOt 
CTRL, I 

CT»t_i_cou*n 

CTRL_2 

CTOL 2 COUMT 

OCVICE_MftP_«T 

DEVICE.,!*) 

dcviceIho_om 

DEV CLR 
DEV_IH|T_LP 

otv next" 

DEV~*ES*> UT 
tCV_Su o 

DI$PLAY_MEK0RY 

Di9r_rtcn_33ir 

DOWM_FLOC 

WW»_OCCES9 

Dfr0P_BtT_ttL 

drop_cwo_9f 

orop_ckO > opt 

DR0P_DAia PQPT 

DROP.KO 
t*0f>_HO_BIT 
D*OP_RESP0NS£ 
WOP.PtSP 01 

opop_pespIo4 

DROP RtSP 94 

oroOesp~nop 

t>ROP_TO COMV 

DPP^KEXT 

Dt» 

DS16 

OSS 

CCHO^OACK.QORS 
ECWO_0OC*~CHD 

ccw_bi»ck"floc 
ecko_back~supv 
eco.odopess 

rCU_A005 MEW 
ECU_oo*S RE At* 

tCU.L.oDDRtt* 

ELSE_*T»TU3 

EOI 

is_oack_up 

ES_0»CK_UP_1 
ES_0ftCIC_>JP~2 
E«_CVtHT tTkTP 
EVfHT^CHAMHEL 
EVENT _DOTo__CL 
EVENT EMOHLE 
EVEMT_K£Y COOE 

(VENT KO FPBO 
EXIT ~ 



C»09? PEFEPEHCE toOLC 

TYPE RfPERENCtO 

ft 443.777.90i.930 
O 444.770.799.033 
O 443.7T0.732 

454. (93. 404.737 

1223, 1227.1229.1231. I2TI. 1233.2079 

1t«Q, 1200 
1211 
1 103 

1149. 1177. 1191. 1109 
ll?3 

1344 
1399 



1903.2040 
793 

401 .029 
1210 

1223. 2<»44 
1194.1976 

12*4 

1937 
1939 
1942 

1«3?. 194|. 1949. 1947 
1 990 . 2 0O4 . 2027 . 2947 
11*1 



jJi;J2;!S:!S ,,a *' ,ar * ,s *' ,M,,,, * ,,,£ ' , "- ,M - m * ,, *- , ' r * ,w 

03. 03. 04. 83. 0*'.07. 00.09. ?0.»1 . 92. 91. 34. 93.94. 97. 99. 100. 101. 102. i 03 . 1 04 . 1 „ S . 1 96. 100. 109. 110,113 



1342 

447. 10t*. 1110. 1444. 1431 

1243 ' *' " 1M * ?1>9 ' 1 °°* ' " ' **** " '* 1 * " * 
4*1,1279 

tr;a 

1?23 
1*93 

1334 

43*. 4*9. 1337.173". 1339. 1747, 1*43 H7t 

477.499. 1331 . 1?«0. 1374 
I 3t«. 1743.1404. t«07 
1314.1341 



1««4.2043 
1010. t«t« 
003.897.999 



I 

i 

I 
i 
i 



I 
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C*05» rtPi»t«Ct 1ABIE 







TYPE 


ra 


•20 OH 


0 


239 


0CXC 


• 


230 


•CMO 


* 


1873 


*dde» 


• 


1874 


At>DC*_l 


A 


t CM 




a 


TH 


ASC 1 t.AD 


A 


200 


*3c i 


A 


212 


A3CI l.Cl. 


A 


210 


A3C! I_C0 


A 


2)9 


asc i i_rc 


A 


297 


aSCII.KPt 


A 


210 


A3C I l_FC 


A 


217 


A8C I l_HO 


A 


214 


«*C t I_NU 


A 


an 


•1CII_PC 


A 


21* 


•sci t_rr 


A 


209 


•SCI I_SC 


a 


2>3 


A?C I X__3E 


A 


1*3 


*OT MO_r.C Y_C TOE 


A 


484 




A 


90* 


B»CK_UP_C r 2 


A 


314 


b*»cic_up_e>:i T 


A 


403 




a 


312 


Oat * _ MO ttE 


° 


497 


BACr_UP_VE5 


A 


•4 


ba$e_po i 


A 




SftSEJWUTtNE 


E 


17*7 


»a$E_ua_tK»:c 


• 


44 


BASIC.AUTKO 


A 


3*1 


BCMC. 


A 


240 


BCKp 


A 








32 


■ IAS 


It 


94 


B 1 HA*Y_LCT- 


A 




eiwt>ec_Ler 


E 


10*4 


CAt.STDA 


A 


1832 


CAl_STDB 


a 


143* 


CCC_CH&_20_JT 


A 


MM 




A 


1449 


ccc_o*>o*_<m* 


A 


19*8 




• 


18*3 


CH6~42 


a 


1904 


CHAMKEL.HnsCi 


A 


1903 


CHIHORU 


A 


7J 


CM NO FREQ 


A 


1** 


CLE«I«EV_C»»E 


o 


14*4 


COLDEST APT 


A 


79 


COMV_KO 


a 


104 


C0MW.MO BIT 


A 


117 


cowv_selc«: r 


A 


1782 


CCMV v SM Q 


A 


1974 


C0WV_SW_1 


A 




tOWV_s*_BlT_AL 


E 


1909 


CPHV_5W_3ET 


A 




CONV TO DffpP 


E 



PCFEVEKCCS 

73. 74. TS. 74 

343. 344. 33*. 342. 370. 373. 377. 38 1.339. 349. 37*. 374 33* «A4.*|ft.*t 

1031 .1047.1 0*8. I0C2. 1A34, 1 034. 1082.1483, 10*1 i 0*7.1 I 00 

3rs.3J3-«i*.*3a 

!*i3 

l».*4 



4 442.733 83?.840.*0l.*i3.94«. 1*27. I«* 



4*0 
317 



»*5 



1T49 

17*4.2073 

»743 

1790 

330 . 738 . 346. 38* . 388 
137* 

53 34.37, 38. 3*. *0, 6* .42.44.49.44.374 

1343.1463,2068 

1»4» 

1833 

143* 

M37 

!«** 

184" 

471 

I0A0 

I8»*. >?83, #904 
1441 

431 .t«4. 1228. 1730. 1232. 17?J - 134** 
1337 

414 .4J3.436.437 
1973 

11*2.1*73.2039 
i*r». i«8i . |*8T 
I??*. 1389. 1471. 1438.2044 
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CROSS REFERENCE TABLE 



SYMBOL TYPE 

1 09 EXTRN_STAT A 

1466 FORCEDJCEY A 

1670 F0RCED_0FF A 

1663 FORCED_QN A 

1635 FORCED_TUNE A 

1 4B2 FORWARD^ CMDTBL A 

1 446 FORUARD~CHD_CK A 

1431 F0RUARD_C0ME A 

1476 FORUARD~JUHP A 

1838 FRE0_CAL A 

1843 FREO.CALC A 

1 43 FROM_OBF_BF a 

1141 HAJIME! A 

1139 HAJIKERUYO A 

368 HDLC_TX_START A 

170 HISTORY_BUFFER A 

932 HON a 

1130 HONBAN1 A 

127 MSB LED A 

782 IBF^IST A 
828 IBF _^2ND A 

783 IBF_EHPTY a 
790 IBF_EXIST A 
774 I BF — INTERRUPT ' A 
823 IBF_HEN0 A 

38 IBF_OVER_FLOW A 

803 IBF_PACKET A 

840 IBF.RET A 

830 - - 1 BF_SET A 

101 IC_BYTE A 

- -^7.C DROP DEVICE E 

1 03 ID_BYTE~ A 

ID_DROP_DEVJCE E 

169 I NDEX_H I STORY A 

82 INDEX_RX_1 A 

86 INDEX RX 2 a 

83 INDEX_TX~1 a 

87 INDE>fjX~2 A 
1773 INIT_AUTHO TBL A 
1833 IHIT_CODE ~ A 
1833 INIT_CODE_LP A 
1747 INIT_EV_1 A 
1745 INXT_EV_TIMER a 
1761 INIT_JU«P_LP A 
1753 INIT_JUMP_TBL A 

93 INIT POINT A 

1737 INIT_TIH_LP A 

1733 !NIT_Tin_TBL A 

1792 INIT_VIEU LP A 

1790 INIT_VIEU~TBL A 

1757 INIT_WA_DOKO A 

235 1NT10FST A 

236 INT30FST A 
234 INT^OFST A 

73 JUMP_ADDRESS A 

JUMP_ADRS_IHIT E 

JUI1P_ADRS_INI2 E 



REFERENCES 

330.862,876 

1459 

1661 



1344 
1454 
1256 
1448 
1484 
1847, 
470 
1141 



1853 



, 1 144, 1 150, 
1143,1147 
551 
1696 

439,735,824 
1132,1156 



7B0 
783 
823 



153, 1 167,1 170, 1931,1934, 1954 



799 

788,826,834 

1333,1377,1467,1656 
1388, 1470,1657,2058 
1164.1180,1951,1960,2007,2024,2034 
1 163, 1335, 1952,2026,2057 
460,724,736,803,825 
427, 1676 
44 1 ,742,753 
428,776,796,831 

44 0 

467 
465 
1838 
1750 
473 
1764 
513 
1758 
1740 
514 
1799 
464 
1755 
288 
292 
296 
1739 

1989,2015,2076 
1980, 1988,2077 
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LINE* SYMBOL 



1782 
1773 
1271 
130 
160 
1993 

203 



873 
876 

1812 

1821 
123 

1236 
424 
197 

1371 

1363 

1336 
126 

1971 
108 
191 

1016 

1014 
76 
121 

1380 
116 
114 
115 
113 
679 
736 
735 
722 
739 
700 
131 
196 



t?5 
90 



61 
137 
63 
193 
1223 
222 

138 



JUM 
JUNKO 

KEY_APPLICAT 
KEY_DATA 
KEY_0ATA_STACK 
KEY^DEPRESS 
KEY_OPERAT ION 
KEY_PUSH_COOE 
LED_VIEW_TBL 
tOftO_FROM_DROP 

LOAD_TO_DROP 

LOY ~ 

LOZ 

LP1 

LP2 

LSBJ-ED 

HAIN_LOOP 

HA I N — START 

MlNUS_KEY_CODE 

HOV_1_INIT . 

H0V_2_N0 

rtSB.LED 

I1ULTI 

«OL_ADR 

hUL_NO 

MY_ADRS 

MY^ALOHA 

NEXT_GO_AOPS 

HOW EVENT 

HO SEND 

OBF_BF_BYTE 

OBF_BF_CMD 

OBF~BF_tD 

OBF~BF_N 

0BF__ INTERRUPT 

obf^memo 

OBF_NEW 
OBF_PACKET 

obfIret 

OBF RET_1 
ONE^SEC TIMEP 
OHOFF KEY_CODE 
OP INITIAL 
OP_SPU_OFF 
PAGE_MEtt 
PACE.SU 

pay croup_1 
pay!croup_2 

PC_CODE 
PC FC.EXIST 

pc~fc_list 
plus_key_cooe 

POLLlNC_SEa 
POP ALL 

pou!r_det_ckd 
fouer^feed 



CROSS REFERENCE TABLE 

TYPE REFERENCES 

17B3 
1778 
1238 

1387, 1469, 1997,2030 
161 
1971 

1271, 1472,2063 
1996 

1664,2069 

1142,1131,1168,1932,2034 
1650,2053 
868 

871 ,875 
1816 
1827 



A 
A 
A 
A 
A 
A 
E 
A 
E 
E 
E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
E 
A 
A 
E 
E 
A 
A 
A 
A 
A 
A 
E 
A 



1272,1279 



1364 
1354 



1896,1899 
1843,1871 
1843 

1 000, 1002 



1311 ,1331 
1568 

453,756 

114, 113,116,117,446,688,689,690,733 

734 

740 

700,712,720 

703 

437 

1756,2074 

1670,2073 

450,733,822 

431,950,996,1020 

1490,2080 

1492,2081 

1833 

1773 

1216 

1140,1149,2053 
432 
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SYMBOL 


TYPE 


REFERENCES 


202 


PO«ER_OFF_COPE 


A 




201 


POUER_ON_CODE 


A 




126 


PPVJ.ED 


A 




35 


PROGRANVEPSION 


A 


503,517 


221 


PUSH_ALL 


A 




2?6 


RAM_CLEAR 


A 




278 


RApTcLEAR_LP 


A 


291 


1972 


RECENT_ON 


A 




203 


RECENT~ON_C0DE 


A 




204 


PEL E AS? CODE 


A 




702 


RESPONSE 2 


A 


694 


719 


FESPONSE_CHK 


A 


697,699,709,716 


743 


RESPONSE~TPNS 


A 


750 


71 1 


RESPOHSE_VAL 


A 


707 


2044 


RESP_84_NRET 


A 


2021 


1969 


RESP_STATUS 


A 


1966 


2004 


resp~vlf_err 


A 


1957 


141? 


RETTTrt2 


A 


t407 


92 


REVERS_CHANEL 


A 


448, 575* 1572, 1585 


232 


RUN ~" 


A 


1464 


1 038* 


RUN — CONVERTER 


E 


1346, 1666,2071 


RX_CRC_ERR 


A 


993 


56 


RX_CRC~ERROR 


A 


1 038. 1039 


57 


RX_CRC~OK_YO 


A 


994,995 


990 


RX~INTERRUPT 


A 




992 


RX RCV 


A 




1 042 


RX_ RECEIVE 


A 


992 


1 022 


RX^RET 


A 


1 004, 1 009, 1 040 


198 


S C A N_K E Y_C ODE 


A 




59 


SC ft N_n 0 D E_F L AC 


A 


467 




SEISAKU DD 


A 


520 






A 


519 


g 


SEISAKU VV 


A 


521 


7 


SFISAKU YV 


A 


518 


1 48 


SEND ADDRESS 


A 


149.150.151,1 575 


150 


SEND~CHD RESP 


A 


1 570 


1 5 1 


SEND DATA BUFF 


A 




147 


H D~F H A RLE 


A 


143, 155? 


T552 


SEMD^FUNC MOD 


A 


1 436 


149 


SEND* INDEX 


A 


1563, 1566, 1573, 1 5?< 


200 


SEND_KEY_CODE 


A 




224 


SEND_HAX 


A 




1566 


SEND~RESPONSE 


A 


1 488 


2 043 


SENS_STATU3 


A 


203? 


561 


SETCOH 


A 


347,351 ,355, 35?. 36: 


1675 


SPEC1AL_SPU_1 


A 


204? 




SPU CLEARED ISP 


E- 


1205.2062 


144 


SPU_CMD_BF 


A 






SPU_LED_DISP 


E 


1665,2070 




SPU_RELAY_OFF 


E 


1204,2061 




SPU_STATUS_REQ 


E 


1 166,2043,2056 


177 


STACK_END 


A 




-178 


STACKJTOP 


A 




1619 


STORE_HENORY 


A 


154© 


1635 


STOR_MEM 5517 


A 


1626 


1627 


ST_TRNS2 


A 


1632 


1639 


ST TRNS3 


A 


1637,1644 
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CROSS REFERENCE TABLE 
rrrt bcfcrehces 



itii 
1998 
ttt 
377 
1391 
1403 
«*S 

ia« 

192 
1394 
1374 
1301 
134» 
1297 
74 
79 

to 

134 
133 
133 
1*4 
93 
1702 

IM9 
1*3 
142 

UM 

1484 

SI 

1499 
1991 
1*42 
133 
40 
44 
2014 
•43 
444 

1949 
1992 



*_r n cut 

TE«f_R_CH 
TIHER1_QFST 
TIKCK ACTIVE 
TI*t«~CHK 
TIHCK COUNTER 
TIHER_0W»«T 

timer out_codc 

tiherIsleef 

tiher.tob 

TtHER T082 

TIWER_TYPE_2 

TIHER.rO 

TIHE.TABLE 

TO_CCC 

TO DftOF 

TUKER.CBL 

TUH£B_0f 

TWMER_D2 

TX_BUFFER 

TX_»irSY_FLAG 

TX_CCC_H_RET 

TX_CCC_RUM 

tx connnND 

TX_LEHCTH 

tx mm.sus 

TX_T*WS2 
TW.TRHS3 

TX YQSHl 

0**4 

UR44J* 

UR_FU*G 

VIEW.CIMHHEL 

VLT.EIIROR.HOP 

VLF_ERR_RCT 

WAIT 

IMIT1 

IHMCEARI.OE.OH 

VCS.SEKO 

ZERO 



1533 
1333 

429,376,603,1086 
304 

1292 

300 , 730 . 01 9. 1 297 , I 301 , 1 348 

1237 

130t 

1302,1384 

1332.1330,1341,1349,1373 

1303, 1304, 1312, 1324, 1329 
1293 

1379,1733 

439 

426 



t396 

430,921,1109,1483,1693 

1449,1462.1494,1496.1498,1300.1302,1304,1366.1308,1310,1912,1314.1314,1318,1320, 1322.1324.1326,1320.1930 

1332. 1334, 1336, 1338, 1340, 1336.1360, 1364, 1380. 1433, 1438.1443,1631 , 1648. 1671 ,1687 » 

1378,1388,1607.1617 

1394,1621 

1397,1624,1673 

1603,1481 
1613 

1493 
1841 
1902 

1790 

1938.2003,2032 
2014 

394,393,396,397,398,999,400,601,633 
646 

1647,2072 



* 1863,1863 



3 



« 
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1 
2 
3 
4 
3 
6 
T 
8 
9 
10 
1 1 
12 
13 
14 
13 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
33 
36 
37 
38 
39 
40 
41 
42 
43 
44 
43 
46 
47 
48 
49 
30 
31 
32 
53 
34 
53 
36 
57 



'8086' 



SEISAKU. 
SEISAKU 
SEISAKU. 
SEISAKU, 

; ***** 
• ***** 



DDt EQU 02K 

MM: EQU 12H 

YYi EOU 33H 

VVt EOU 2 

<<< Application 



; Version No. 



>>> 



Bu M.TAMAKA 



Function 
< 1 > 



C2> 
C3> 



SPU K*y Control 

6 Drop / 4 SPU < 2nd Subscriber > 

Ran Bftck up 

Hardware Check 

Off Ev«nt Conv , SU , Device No. <3 Degit) 

Off Send Revrese Data Send 

Event Event LED On 



;*«*** 



;*»*** 



<<< Bug Lilt >» 



f s*ss* 

;***** 
****** 

:SSS$S <1> 2< 2nd Sub. de Converter On/Off g» ok»shit 

;3SSS$ 

:*ss*s 

,***** 

; sstst**ssssstts**r*s**t ******************** ttss ******************** 



BIAS i 



EQU 0000H 



PROGRAMMERS ION i 
RX CRC_ERR0Ri 
RX~CRC_OK_YO : 
IBF_OVER_FLOWt 
SCAN HODE_FLAGt 
VIEW CHANNEL I 
PC.CODE t 
EVENT_CHANNEL 



EQU 


8IAS 




DS 


4 


EQU 


BIAS+4 


; 


OS 


4 


EQU 


BIAS+8 


; 


DS 


4 


EQU 


BIAS+12 


; 


DS 


2 


EQU 


B1AS+14 




DS 


1 


EQU 


BIAS* 16 


; 


DS 


8*2 


EQU 


BIAS+32 




DS 


8+2 


EOU 


BIAS+48 


/ 


DS 


8 


EQU 


BIAS+56 
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SOURCE LINE 

38 VLF_EEROR_KAP i 

39 PC FC LlSTr 
60 BASlC_AUTHOi 
61 

62 
63 
64 

63 j 

66 A200HI 

67 CH_NO_FREQ 

68 TIME-TABLE i 

69 JUMP_ADDRESSt 

70 NEXT_GO_ADRS : 

71 ; 

72 TO_DROP: 

73 TOICCC: 

74 ; 

73 DS2: 

76 INDEX_RX_1 i 

77 INDEX_TX_1 i 

78 .CTPL_1 : 

79 CTRL_1_C0UNTi 

80 INDEX_RX_2: 

81 JNDEX_TX_2: 

82 CTRL_2: 

83 CTRL_2_COUNT : 

84 PACE.SU t 

83 ECHcCB*CiC_FLAG : 

86 REVERS_CHANEL i 

87 TX_BUSY_FLAG: 

88 BaSE^POINT: 

89 INIT_POINTt 

90 BlNARY_LEDl 

91 ECHO_BACK_ADRS : 
92 

93 COMV_NO: 

94 DROP_HO: 
93 IC_BYTE: 

96 DEVICE_NO: 

97 ID_BYTE: 

98 CONV_NO_BITi 

99 DROP_NO_BIT: 
100 DEVICE_N0_8IT: 
101 

102 «UL_ADR 

103 EXTRN_STAT 

104 TEMP_R_CH 
103 

106 j 

107 OBF_BF_Nt 

108 OBF_BF_CMD » 

109 OBF~BF_IDi 

110 OBF_BF_BYTEt 

111 CONV_SELECT: 
112 

113 ; 

114 DS1 : 



EOU BIAS* 128 
EQU BIAS*236 
EOU B1AS+236+128 
j BlAS+312 



EOU 20 OH 
EQU A200H 
EQU A200H+100H 
EQU A200H+I80H 
EQU A200H+200H 

4B0H 

EQU 030 OH 
EQU 060 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EOU 
EOU 
EQU 



070 OH 

DS2+2** 

DS2+2*2 

DS2+2*3 

DS2*2*4 

DS2*2*3 

DS2+2*6 

DS2+2*7 

DS2*2*8 

DS2+2*9 

DS2+2*10 

DS2+2*11 

DS2*2*12 

DS2+2*13 

DS2+2*14 

DS2*2*13 

DS2*2*16 



EOU DS2+2*18 
EQU DS2*2*19 
EQU DS2+2*20 
EQU DS2+2*21 
EQU DS2+2*22 
EQU DS2+2*23 
EQU DS2*2*24 
EQU DS2+2*23 

EOU DS2*2*29 
EQU DS2*2*30 
EOU DS2+2*31 

74 OH 
EQU DS2*2*32 
EQU OBF_BF_N-M 
EOU OBF BF_N+2 
EQU 0BF_BF_N*3 
EQU OBF BF_N<M6 



EQU 078 OH 



; PS 128 
; DS 128 
l DS 128 



DS 256 
8*8*2 
8*8*2 
64*2 



FREQUENCY TABLE START FROM HERE 



DS 2 
DS 2 
DS 2 



0000 0000 



STORE «3 



DS 8 
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MEWLETT-PmCKARCm 9086 Aff*«abler 
SOUPCE LINE 



It 5 HOU_EVENTt 

116 BEFOR_EVENT: 

1 1 7 EVENT_ENABLE : 

118 ~ 

119 LSB„LED: 

120 H3B_LED: 

121 HSBJ.ED: 

122 PPVJ_ED: 
123 

124 KEY_DATAi 

123 ONE_$EC_TIMERt 

126 TUNER_d7i 

127 TUNER_P2: 
123 TUNEP_CBL; 

129 UP_FLAG: 

130 DGUN_FLACi 

131 PC_FC_EXISTt 

132 POWER FEED i 

133 ; 
134 
133 

136 DS16: 

137 DROP_CMD BF: 

138 $PU_CnD_BF: 

139 FROM OBF BF: 

140 "~ 

141 SEND_ENABLEr 

142 SEND_ADDRESS : 

143 SEND_INDEXs 

144 SEMD_CMD_RESP : 
143 SEND DATA BUFF: 
146 

147 EVENT_NO_FREG : 

148 

149 

130 HELP t 

131 ; 

132 ; 

133 : 

154 KE7_DATrt_STACK : 
133 ECU_AODPESSi 
136 TX_LENGTH: 
157 TX COMMAND: 
138 TX_BUFFEP: 
139 
160 

161 j 

162 TIMER.COUNTER: 

163 INDEX HISTORY: 

164 HISTORY BUFFER: 
163 

166 
167 

168 ; 

169 PAGE^MEH: 

170 "~ 

17t STACK_EHDi 



EQU DSt 
EQU DS1 + 1 
EQU DS1+2 

EQU DSt +4 
EQU DS1+3 
EQU OS 1+6 
EQU DS1+7 

EQU OS 1+9 
EQU DS1 + 10 
EQU DS1+11 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DS1+13 
EQU DS1+16 
EQU DS1+17 



EQU BOOH 
EQU DS16 
EQU DS16+16+I 
EQU DS16+16*2 

EQU OS 16+ 16*3 
EQU SEND.ENABLE+1 
EQU SEND_ADDRESS+2 
EQU SENd"aDDRESS*3 
EQU SEND_ADDRESS+4 

EQU 90 OH 



EQU 0A00H 



EQU 1000H 

EQU KEY_DATA_STACtf* 16*64 
EQU ECU_ADDPESS+2 
EQU ECU_ADDPESS+3 
EQU ECuIaDC-RESS*4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



; DS 16 
) DS 16 
; DS 16 

; DS 1 

; DS 2 

l OS 1 

t DS 1 

; DS 123 

; DS 236 



; DS 16*6 4« 10^4 

; DS 2 

r DS 1 

: DS 1 

: DS 256 



EQU 3000H 
EQU 39FFH 
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8086 Assembler 



SOURCE LINE 



172 STACK_T0P: 

173 J 

174 , »*«****»***» 

173 ) 

176 ES_BACK_UPi 

177 ES_BACK_UP_1 t 

178 ES_BACK_UP_2 1 

179 ; 

180 ES EVENT JT I MER: 

181 ~ ~ 

182 l 

1 83 ) ************ 

184 J 

183 t1UL_N0 



EOU 4000H 



BftCK_UP RAM Ai 



EOU 0 
EOU 200H 
EOU 4 0 OH 



; DS 312 
; OS 312 
; OS 312 



EOU 600H 



J OS 128*6 



X»«diate Oat* 



EQU 



3 



186 TIMER_0UT_CODE: EOU 0 

187 PLUS_KEY_CODE i EOU 1 OH 

188 EVENT_KEY_CODE: EOU 11 H 

189 AUTH0_KEY_CODE i EOU 12H 

190 0NOFF_KEY~C0DE: EOU 13H 

191 !1INUS_KEY_C0DE: EOU 14H 

192 SCAN_KEY_CODE i EOU 15H 

193 CLEARJCEY_CODEr EOU 16H 

194 SEND_KEY_CODE t EOU 17H 
'193 POUER_OH_CODE: EOU 18H 

196 POWERJDFF_CODE: EOU 19H 

197 RECENT_ON_CODEi EOU 1 AH 

198 RELEASE_CODE t EOU 1BH 

199 KEY_PUSH_CODE r EQU 1CH 

200 ; 

201 ASCHNER: EOU 4372H 

202 ASCII AU: EQU 4153H 

203 ASCII_3C: EOU 3343H 

204 ASCII_FC: EOU 4643H 

205 ASCII_PC: EOU 5043H 

206 ASCII_CL: EQU 434CH 

207 ASCII.SE: EOU 3343H 

208 ASCI!~AD: EOU 4164H 

209 ASClCDE: * EQU 6443H 

210 ASCXI_HU: EOU 0D49CH 

211 ASCII HO: EOU 0O4OCH 

212 ASCII~CO: EOU 430CH 

213 ASCII_PRt EOU 3072H 

214 ; 

213 PUSHBALL: EOU 6 OH 

2)6 POP_ALL: EOU 61 H 

2 1 7 i 

218 SEHD.MAXi EQU 64*2 

219 ; 

220 t 

221 t ************ I / 0 Port ****-********' 

222 i 

223 ; 

224 DROP_CKD_PORT » EQU 082H 
223 DROP_DAT ALPORT i EQU 08 OH 

226 ECU_H_ADDRESS; EQU 0102H 

227 ECuIl.AODRESS: EOU 01 00H 

228 1HT OFST EQU 0A0H*C3*4> 
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SOURCE LINE 



tOOO BE3003 
1003 B?00 
1003 8A1E2C07 
1009 02DB 
10 OB 9B0E1C07 
100F 8908 
1011 C3 



1012 BE8003 

1013 B700 
1017 6A1E2807 
10IB 02DB 
T01D 8B0E1C07 
1021 89D8 
1023 C3 



1024 BEB003 
1027 B700 

1029 8AIE2C07 
102D 80F301 

1030 02D8 
1072 8BOE1C07 
1036 8908 
1038 C3 



1 039 
1 03A 
103D 
I03F 
1 041 
1 045 
1048 
I04C 
1 090 
I 073 
1037 
1038 
1039 
103D 
1061 
I 063 
1069 



36 

E84E00 

2204 

7418 

3A262807 

80E4FE 

88262C07 

8A262407 

80E406 

88262607 

3E 

C3 

8A262807 
88262C07 
8A262407 
38262607 
3E 



229 IMT10FST 

230 IIIT30FST 

231 TIMEPi^qfst 

232 ACHD 

233 ACHC 

234 BCHD 

235 BCHC 
236 

237 
238 
239 
240 
?41 t 

242 JUMP AC»R$ IHIT; 

243 

244 

243 

246 

24 7 

248 

249 ; 

230 : 

231 J»JMP flORS INIC: 
232 

233 
234 
233 
236 
237 

238 » 

239 ; 

260 JUMP H&PS_!Nir: 

261 

262 

263 

264 

263 

266 

267 

268 i 

269 CONV TO DROPi 
270 

271 
272 
273 
274 
273 
276 
277 
278 
279 
280 

281 HlfcOKO: 

232 

293 

284 

283 



EQU 
EOU 
EQU 
EQU 
EOU 
EQU 
EQU 



ORG 1 0O0H 



32 
6*> 
72 
00 
04 
"2 
06 



MOV SI, JUMP AC^PES* 

nov BH. o ~ 

MOV PL.C!&_B\TE) 
ADD BL ,BL 

MOV CX.CIMIT POINT J 

flov csucb:<3~c:: 

RET 



MOV SI, JUHP_kC*DRE5S 
MOV BH,0 ~ 
MOV 6L,riC_BVTE3 
ADD BL,BL 

MOV CX,tINIT POINTJ 

mov isucbxjTcx 

PET 



MOV SI , JUMP_mDC-PESS 

mov bh,o 

mov bl.cid byte 3 

XOR BL,1 
*DD BL,BL 

MOV CX.CIMIT FOINTl 

MOV csijib:c37cx 

RET 

Converter fcrop ni *4nl-&n 

PUSH SI 

CALL CONV ?V BIT mL 
AND AL.£$73 ~ • 
JZ HIROKO 
MOV *H,CIC_BVTE3 
•WD AH, OFEH 

rtov iio_bvtei.mh 

WOV AH,CC0MVJ*O3 

AMD AH,06H 

MOV CDPOP_MOJ,AH 

POP SI 

RET 

KOV AH,CIC_8YTE3 
MOV IID_BYTEJ.AH 
MOV AH. CCONV_U03 
NOV COROP_No7, AH 
POP SI 
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106A C3 



1 068 
1 06C 
106F 
1071 
1073 
1 075 
1079 
1 07B 
1 07F 
1 083 
1085 
1089 
1 08ft 



56 

E81C00 
2204 
7402 
B001 

BA262C07 
OAEO 

88262807 
8A262607 
OftEO 

88262407 

5E 

C3 



1088 BE5007 
108E B5D0 
1090 8A0E2607 
1094 03F1 
1096 E8B505 
1099 C3 



286 

287 ) 

288 ; 

289 DROP_T0_C0NV: 
290 

291 
292 
293 

294 HIROVOt 

295 

296 

297 

298 

299 

300 

301 

302 ; 

303 t 

304 COHV_SW_BIT_AL 
305 

306 
307 
308 
'309 





310 I 


109ft 50 


311 CONV_SW_FLAG : 


109B 51 


312 


109C 56 


313 


109D EBEBFF 


314 


10*0 2204 


315 


10R2 5E 


316 


10A3 39s 


317 


1 0A4 58 


318 


10A3 C3 


319 




320 t 








322 ; 


10A6 50 


323 ID_DR0P_DEVICE: 


10»7 31 


324 


10A8 8A262C07 


323 


10AC 8AC4 


326 


10AE 80E4 07 


327 


1081 88262607 


328 


1083 B103 


329 


10B7 D2C8 


330 


10B9 2407 


331 


1 ORB A22A07 


332 




333 : 


10BE E91800 


334 




335 ; 








337 ; 


10C1 30 


338 IC_DROP_DEVICE 


10C2 51 


339 


1 0C3 9A262807 


340 


1 0C7 8AC4 


341 


10C9 80E407 


342 



RET 



PUSH SI 

CALL CONV_SU_BIT_AL 
AND AL,tSI3 
J2 HJROYO 
MOV AL,1 

HOV AH,tID_BYTE3 
OR AH, AL 

MOV CIC_BYTE3,AH 
MOV AH,CDROP_H03 
OR AH, AL 

MOV ICOHV.H03.AH 

POP SI 

RET 



HOV SI,COHV_SELECT 
HOV CH,0 

HOV CL,CDROP_N03 
ADD S1,CX 

CALL DEVICE_BIT_AL 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL CONV_SU_BIT_AL 

AND AL,tSI3 

POP SI 

POP CX 

POP AX 

RET 



ID_BYTE 



DROP HO , DEV1CE.MO 



PUSH AX 
PUSH CX 

HOV AH ► t ID_ BYTE3 
HOV AL , AH 
PHD AH. 7 

HOV C DP-OP NO 3 # AH 

nov .cl.3 ; 04 ft3 * 

ROR AL, CL ; - - 

AND AL,7 ; 0 0 

HOV CDEVICE_H03,AL 

JHP HAKE_DATA 

IC_BYTE > COHV_NO , DEV1CE_H0 

PUSH AX 
PUSH CX 

HOV AH,UC_BYTE3 
HOV AL # AH 
AMD AH .7 



A1 AO D2 Dt DO 
- A4 A3 A2 At AO 
0 A4 A3 AZ A1 AO 
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HEMLETT-PACKARD: 8086 Assemble 
SOUPCE LINE 



1 OCC 88262407 


343 






MOV CCONV_N0),AH 


1 000 8103 


344 






MOV CL.3 




343 






R0R AL,CL 




346 






AND AL.7 




347 






MOV t DE V I CE_N0 3 , AL 




348 








t flHQ RflDt 
1 Vl/7 DVUI 


349 


HAKE DATA: 


nov AL * 1 




330 






nOV CL,CC0NV_N03 


i ui/r ucwv 


33 1 






ROL AL«CL 


i nc i floic fi7 
i yc i H^»:t v* 


332 






nOV I C0NV_N0_B I T 3 , AL 






* 






t nCA Bflnt 

1 UtH DUU* 


354 






nov al / i 


t ftp* AAQF?£ A 7 


355 






nOV CL,t0R0P_N03 


1 UtM U^L-U 


356 






ROL AL,CL " 




357 






nOV CDR0P_N0_BIT3, AL 




338 








1 OEr Bum 


•337 






MOV AL, 1 


1 Or I onut*HUf 


360 






MOV CL, tDEVICE__N0) 


1 0F3 D2C0 


7£ t 

1 






ROL AL,CL 


1 fiC7 0179(17 

1 Urr n«co« U r 


362 






MOV CDEVI CE_NO_B I T 3 , AL 




363 


* 






1 OFA 39 


364 






POP cx 


1 ACR 

1 vro so 


363 






POP AX 


t ncr n 


*366 






RET 




767 










368 






T0_ DROP Buff«r Space ? 




369 


* 






1 Ur 1/ HWVDUf 


370 


T0_DP0P. 


_SPACE : 


MOV AL,CCTRL_13 


1 I 00 


Or 1 






CMP AL.40 


i i Wi rD 


372 






CMC 


t 1 03 C3 


373 






RET 




O » ^ 
















AL Ua Suuii K*i ? 




376 








1 1 04 3C3 u 


Jr f 


KAZUKO: 




CMP AL 3 OH 


1 1 UD / «L U«3 


378 






JC KAZUKO RET 


t i ao irifl 


O » 7 






CMP AL»3AH 


1 1 OA F3 


33 0 






CMC 


1 t 08 C3 




KA2UK0_ 


RET: 


RET 














333 






T0__ DROP Buf f *r ni ir€ 




384 








HOC E8EEFF 


385 


LOmD_T0 


_DR0P : 


CALL T0J>R0P_SPACE 


11 OF 721 F 


386 






JC IBF_OVP 




387 








Mil 8B1E0207 


388 






MOV BX. tIHDEX_RX_U 


1 1 13 8A0C 


389 






MOV CL,CS13 


1117 FECI 


390 






INC CL 


1119 8A24 


391 


LDt : 




MOV AH,CSI3 


11 IB 8827 


392 






MOV IBX3.AH 


1110 FEC3 


393 






INC BL 


M IF 46 


394 






INC SI 


1120 FEC9 


393 






DEC CL 


1122 73F5 


396 






JNZ LD1 


1124 FE060607 


397 






INC BYTE PTR CCTPL_1 3 


1128 89»E020* 


398 






nov cindex_rj;_!3,bx 


112C E84703 


399 






CALL IBF_UNMASK 



A4 A3 A2 Al 
- - - A4 
0 0 0 A4 



AO 02 PI DO 
A3 A2 At AO 
A3 A2 Ml AO 



Korenara Anztnne « » » > » * » 1 1 1 1 ' 
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HEWLETT-PACKARD: 8066 A***»bUr 



SOURCE LINE 



112F C3 

1*130 FF060COO 

1134 C3 



1133 
1 138 
1 13A 
113C 
1 140 
1 142 
1 144 
1 146 
1148 
IMA 
1 14B 
1 140 
1 14F 
1 153 
1 137 
1159 



AOOE07 

3C01 

72F3 

8B1E0C07 

8A0F 

FECI 

8A27 

8824 

FEC3 

46 

FEC9 
75F3 

FE0E0E07 

891E0C07 

F8 

C3 



1 139 
ttSC 
1 I3F 
1 163 
11 67 
116B 
116F 
1173 
H76 



BE0008 
C60405 
C644 01 07 
C644021 0 
C644 0332 
C6440434 
C644 03F0 
E896FF 
C3 



\ 177 BE0008 

1 17A C60401 

1170 C6440101 

1181 E888FF 

1184 C3 



1185 8E0008 
1188 C60402 
MSB C64401 03 
1 18F A024 07 
1192 2407 
1194 884402 
1197 E872FF 

119A A02E07 
11 90 343F 
I 19F 20068007 
11 A3 C3 



RETRN: 
IBF^OVR: 

j »****=♦*****»• 

LOAD_FRON_DROP: 



400 
401 
4 02 
4 03 
4 04 
4 03 
4 06 
4 07 
408 
409 
410 
41 1 

412 LD2l 
413 
414 
413 
416 
417 
418 
419 
420 
421 

422 ; 

423 i **«■***-•** 

424 ; 

423 DPOP_n*P_SET 
426 
427 
428 
429 
430 
431 
432 
433 
434 
433 

436 ; 

437 POWER. DET_ CflD 

438 ~ 
• 439 

44 0 
441 
442 
443 
444 ; 

443 CONV_PJJFF_CMD 

446 ~ 

447 

448 

449 

430 

431 

452 J 

453 

434 

455 

436 



RET 

IMC UORO PTR II8F_OVER_FLOU3 
RET 

TO_CCC Buffer l-ar» torid»su * + 

MOV AL,tCTRL_23 
COP AL,1 
JC RETRM 

MOV BX,CINDEX_TX_23 
MOV CL,CBX3 
INC CL 
MOV AH, CBX3 

nov tsn.AH 

INC BL 
INC SI 
DEC CL 
JNZ LD2 

DEC BYTE PTR CCTRL_23 
MOV t3NOEX_TX_23.BX 
CLC 
RET 



OROP nfiP Set 



MOV SI,DROP_CMD_BF 
MOV BYTE PTP £SI3,3 
MOV BYTE PTR tSI+13,7 
MOV BYTE PTP ISI+23.10H 
MOV BYTE PTR CS1*33,32H 
MOV BYTE PTP tSI*43,54H 
MOV BYTE PTP E 51*33, OF OH 
CALL LOAD_TO_DROP 
PET 



************ Power Detect Coamaml 



MOV Sl,DPOP_CMD_BF 
MOV BYTE PTP CSI3,! 
MOV BYTE PTR CSI+13. 1 
CALL LOAD_TO_DPOP 
RET 



***** Subscriber Power OFF Control 



MOV SI,DROP_CMD_BF 
MOV BYTE PTR C$I3,2 
MOV BYTE PTR CSI+13,3 
MOV AL,CCONV_N03 
AND AL,7 

MOV BYTE PTR ESI+23,AL 
CALL L0AD_TO_DROP 

MOV AL,CC0NV_NO_BIT3 

XOR AL , 3FH 

AND tNOW_EVENT3.AL 

RET 
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HEULETT-PACKARD: 3086 Assenbler 



SOURCE LINE 



I1A4 BE0009 

1 1*7 C604 02 

I 1AA C64401 03 

11 AE A08O07 

I1B1 884402 

1104 E835FF 

1187 C3 



C3 

BE0008 
C604 02 
C6440I 06 
A08D07 
247F 
1 1 C8 8844 02 
11CB E83EFF 
UCE C3 



1 1B8 
1 1B9 
118C 

i ibf 

t 1C3 
I 1C6 



MCF 
1 fD2 
11D5 
11D9 
11DC 
1 IDF 
11E2 
1 1E3 
1 1E8 
1 1EB 
1 1 EE 



BE0008 

C60404 

C6440103 

A 024 07 

884402 

A08B07 

884403 

A0BC07 

884404 

EB1EFF 

C3 



I 1EF 30 
1 1F0 53 
11F1 36 

1 1F2 A02C07 
11F5 30 

llF6 E8AF0O 

11F9 BE8003 
11FC B700 
11FE 8AIE2607 

1202 80C310 

1203 8AF3 

1207 02DB 
1209 03DE 

1208 B202 



; ********+*** Subscriber Power OK Control ♦*.+**.********.******* 

i 

conv_p_on_cmd i nov si,drop_cm> bf 

HOV BYTE PTR tsT3,2 
MOV BYTE PTR tSJ*13,3 
HOV AL,£TUNER_CBL3 
WOV BYTE PTP. tSI+23,AL 
CALL LOAD TO_DROP 
RET 

J 

j ************ 5c3cct Subscriber Cable 

i 

RET 

MOV SI , DROP CMD_BF 
MOV BYTE PTR CSI3.2 
MOV BYTE PTR ESl*13,6 
MOV AL / ITUNEP CBL3 
AND AL , 7FH 

MOV BYTE PTR ISI+23.AL 
CALL LOAD_T0_DROP 
RET 



437 
438 
439 
460 
461 
462 
463 
464 
463 
466 
467 
468 
469 

470 CABLE SEL CMP : 

471 ~~ * 
472 
473 
474 
473 
476 
477 
478 

479 i 

480 ; ************ 

481 ; 

482 TUNER_FREQ_CWD» 
483 

484 
485 
486 
487 
488 
489 
490 
491 
492 

493 i 

494 ; ************ 

493 ; 

496 ; 

497 RUH.COMVERTER : 
498 

499 

300 ; 

301 

502 

503 ; 

504 

503 j 

506 

507 

308 

309 

31 0 

311 

312 

313 



Toner Frequency Change Requert **•* 

MOV SI, DROP CHP_BF 

MOV BYTE PTR CSIJ,4 

MOV BYTE PTR CSI+13,3 

MOV AL,tCONV_NOJ 

HOV BYTE PTR CS1+23,AL 

MOV AL , t TUNER D13 

MOV BYTE PTR 7si+33„AL 

MOV AL , C TUNER_D2 3 

MOV BYTE PTR CSI+43,AL 

CALL LOAD_TO DROP 

RET 

Converter Uo Ugc-kasu Program ****** 



PUSH AX 
PUSH BX 
PUSH SI 

MOV AL, C ID_BYTE3 
PUSH AX 

CALL C0_CONVERTER 

MOV SI, JUMP ADDRESS 

MOV BH,0 

MOV 8L,tDR0P_N0J 

ADD BL, fOH " 

MOV DH,BL 

ADD BL,BL 

ADD BX,SI 

MOV 0L,2 



************* 



DH - First ID_BYTE 

BX - First SPU JUMP_ADDRESS 
DL - First SPU No. 
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HEWLETT-PACK APOt 0086 Ass««bler 



SOURCE LI 



1200 E88AFE 


314 


14) U r ?c U 


313 




316 f 




317 , 


1212 8B362C0? 


318 C0MV0_VlEU_CKt 


1216 88162A07 


319 


121 A E870FE 


320 


121D 7303 


321 




322 t 


121F E84000 


323 




324 } 


1222 83C310 


323 CONVO w NEXTt 


1223 80C608 


326 


1228 FEC2 


327 


122A 80FA06 


328 


1220 73E3 


329 


122F E91000 


330 




331 ; 


1232 88362C07 


332 C0HV1_VIEU__CK: 


1236 88162A07 


333 


123A E830FE 


334 


1230 74 03 


535 




536 ; 


123F E82000 


337 




338 ; 


1242 83C31 0 


339 C0NV 1_ NEXT : 




340 


1248 FEC2 


341 


1940 80FA06 


342 


1240 73E3 


543 




344 ; 


124F 36' 


345 CQNV_OP_EMDt 


I23fi A22C07 


546 ~ 


1233 E830FE 


547 


1236 ft 08 007 


548 


1239 243F 


549 


1258 A28107 


550 




551 ; 


123E 3E 


552 


125F 5B 


553 


1260 58 


554 


1261 C3 


555 




556 ; 


1262 88 OF 


557 C0NY_SUB: 


1264 3B0E1C07 


356 


1268 7430 


559 


126*4 53 


560 


126B 32 


561 




562 ; 


126C 8A268007 


563 


1270 F6C4C0 


564 


1273 73 OE 


565 


1273 32268107 


566 


1279 84262E07 


567 


1270 7410 


568 


127F 8A268007 


369 


1283 F6C480 


370 AYAO: 



CALL CONV_SW_FLAG 
JHZ COHVI.VIEW^CK 



MOV CIO BYTE 3, DM 
MOV tDEVICE_N03 .OL 
CALL CONV^SU^FLAG 
JMZ COWV0_NEXT 

CALL COHV_SUB 

AOO BX, 1 0H ; JUHP_AOORESS 

AOO OH, 8 J IO.BYTE 

INC OL ; CONV_NO 
CHP OL,6 

JMZ CONV0_VIEU_CK 
JHP C0NV_OF_ENO 

HOV CIO_8YTE3,OH 
MOV t0EVICE_NO3,OL 
CALL COMV_SW_FLAC 
JZ C0HV1_HEXT 

CALL C0NV_SUB 

AOO BX,tOH ! JUI1P_ADORESS 

AOO OM,8 ? It>_BYTE 

IMC OL : CONV.NO 

CMP OL,6 

JMZ CONV1_VIEU_CK 
POP AX 

T10V CI0_BYTE3,AL 
CALL 10 DROP_OEVICE 
HOV AL,7n0U_EVENT3 
AMO AL.3FH 

MOV CBEFOP_EVENT3,AL 

POP SI 
POP BX 
POP AX 
RET 

ttOV CX,tBX3 

CUP CX,£INJT_POINT3 

JZ RKEHl 

PUSH BX 

PUSH OX 

NOV AH,tNOU_EVEHTJ 
TEST AH.OCOH 
JMZ AYAO 

XOR AH,CBEF0R_EVENT3 
TEST AH, CC0NV_K0_BIT3 
JZ MODELS A HE 
MOV AH,CN0U_EVENT3 
TEST AH , 8 OH 
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1286 7411 


571 


1288 F6C44 0 


372 


128B 74 06 


573 


123D £88801 


574 


1290 E90900 


375 




376 


1293 E8D901 


577 


1296 E9030Q 


578 




579 


1299 E88701 


580 




581 


129C 3B0E1A07 


382 


1 2 AO 7503 


583 


12A2 E80602 


384 


12^3 5ft 


585 


12A6 5B 


586 




587 


12A7 C3 


588 




589 


12A8 8A3E850? 


390 


12AC 8A1E8407 


591 


1200 E8E803 


592 




593 


12B3 BE0009 


394 


12B6 A08007 


595 


12B9 84 062E07 


596 


12BD 7503 


597 


12BF BE0002 


398 


12C2 03F3 


399 




600 


12C4 8A00 


601 


12C6 A28B07 


602 


12C9 8A600I 


603 


12CC 88268C07 


604 


12D0 D0C4 


605 


12D2 80E440 


606 


12DS 80CC80 


607 


12D8 OA2624 07 


608 


12DC 88268D07 


609 


12C0 E8C1FE 


610 


12E3 E8D2FE 


611 


12E6 E8E6FE 


612 


12E9 C3 


613 




614 




615 




616 


12EA BE8003 


617 


12ED 8700 


618 


12EF 8A1E2607 


619 


12F3 80C310 


620 


I2F6 8AF3 


621 


12F8 02DB 


622 


' 12FA 03DE 


623 


12FC 8202 


624 


12FE E899FD 


623 


1301 7525 


626 



HEWLETT-PACKARD: 8086 Assembler 
SOURCE LI HE 

J2 AYA3 
TEST AH ,4 OH 
JZ AYA2 

: CALL EVENTJ_ED_NRH 

JHP HODE_SAHE 



CALL EVEMT_LED_FLH 
4MP nODE_SAME 

CALL EVENTJ_ED_OFF 

CHP CX,CBASE_P0IHT3 

JNZ AKINA 

CALL SPU_LED_DISP 

POP OX 

POP BX 

RET 

MOV BH, tMSE_LEDJ 
HOV BL,ILS6_LEDJ 
CALL OECBIN_BX 
EVENT Program T*iou * 
HOV SI, EVENT^NO^ ,FREQ 
HOV AL,tHOU EVENT 3 
TEST AL,CCONV_NO_BITJ 
JNZ CONV^EVENT 
MOV SI ,CH_NO_FREQ 
ADD SI,BX 

MOV AL.CSIHBXJ 

hov ctuher_d1 3-al 
hov ah,csi7cbx-ij 
nov ctuner_D23,ah 

ROL AH 

AND AH , 4 OH 

OR AH, BOH 

OR AH,lCONV_N03 

HOV C TUNER CBLJ,AH 

CALL COHV P ON CHD 

CALL CAB L E_SE L _C HD 

CALL TUHER_FREQ_CHD 

RET 



627 ; 



rtOV SI, JUMP_ADDRESS 

HOV BH,0 

HOV BL,CDROP_N03 

ADD BL,10H 

HOV DH,BL 

ADD BL, BL 

ADD BX,SI 

HOV DL 4 2 

CALL COMV_SW_FLAC 
JNZ C0NV1_STP_CK 



; DH « First ID.BVTE 

; BX * First SPU JUMP_ADDRES 
; DL • First SPU Ho. 
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HEWLETT-PACKARD i 3036 Af *«i»bl«r 
SOUPCE LINE 







628 


j 






1 303 


8B362C07 


629 


C0NV0_STP_CK i 


MOV 


CID — BYTE3 #DH 


1 307 


881 &2A0? 


630 




nov 


IDEVICE.M03.DL 


1 3DB 


E68CFD 


631 




CftLL C0HV_S«_FLAG 


1 30£ 


7308 


632 




JHZ 


STPCO NEXT 


1310 


8B0E1C07 


633 




nov 


CX,CINXT_POINT3 


1314 


3 9 Of 


634 




CMP 


CBX3,CX 


1316 


7334 


633 




JHZ 


COHV_VIEW_YET 


1318 


83C31 0 


636 


STPC0_NEXTt 


ADD 


BX,10H ; JUMP_ADORESS 


1 31B 


B0C608 


637 




ADD 


DH # 8 ; ID_BYTE 


1 31 E 


FEC2 


638 




IHC 


DL i COHV_HO 


1 32 0 


8 OF A 06 


639 




CMP 


DL,6 


1 323 


73DE 


640 




JMZ 


CONV0_STP_CK 


1 323 


£92200 


641 




JMF 


C0HV_VIEU_STP 






642 


i 






1 326 


88362C07 


643 


C0HV»_STP_CIC: 


nov 


CID BYTE! ,DH 


132C 


88 162 ft 07 


644 




MOV 


C DE V I CE_NO 3 . DL 


t 330 


E867FD 


643 




CALL. CONV_SU_FLAG 


1 333 


74 08 


646 




JZ STPC1_NEXT 


1 333 


8B0E1C07 


647 




nov 


CX,nNlT_POINTJ 


1 339 


39 OF 


648 




CMP 


CBX3,CX 


1 33B 


75 OF 


649 




JHZ 


C0HV_VIEU_YET 


1 33D 


83C31 0 


630 


STPC1_NEXT: 


ADD 


BX, 1 OH : JUMP_ftDDRESS 


1 340 


80C608 


'651 




ADD 


DH,8 ; 1D_BYTE 


t 343 


FEC2 


652 




INC 


DL i C0NV_H0 


1 343 


S0FAO& 


633 




CMP 


DL,6 


1 34£ 


73DE 


654 




JHZ 


C0HV1_STP_CK 






655 


• 






1 34A 


FB 


636 


CONV VIEW STP: 


CLC 




1 54b 




637 




RET 








658 


t 






ft 14f 


CO « 

r if / 


639 


CONV VIEW YET: 


STC 




t34D 




660 




RET 








Ob 1 


I 














D«vice nap s«t 






663 








1 34E 


ft 024 07 


664 


DEVICE MAP SET: 


nov 


AL,tCONV_H03 


« ~W 1 

• o3 1 


DC V V UO 


663 




MOV 


St,DftOP_CMD_BF 


1 JOT 


rend n7 

LOUS Ur 


666 




MOV 


BYTE FTR CSI3>7 


1 337 




667 




MOV 


BYTE FTR CSI+11,8 


1 33B 


8844 02 


668 




MOV 


BYTE PTR CSI+23,AL 


1 33E 


C644 0332 


669 




nov 


BYTE FTR tSI+33,32H 


1362 


C644 0454 


670 




MOV 


BYTE PTR tSI*4J,54H 


1366 


C644 03FF 


671 




nov 


BYTE PTR CSI+53,0FFH 


136A 


C644 06FF 


672 




MOV 


BYTE PTR CSI+6 3.0FFH 


136E 


C644 07F0 


673 




MOV 


BYTE PTR CSI+73,0FOH 


13/2 


E897FD 


674 




CALL L0AD_T0_DR0P 


1373 


C3 


675 




RET 








676 












677 




SPU 


Status Request Command Cre 






678 


; 






1376 


BE 1008 


679 


SPU_STATUS_REQ: 


MOV 


$I,$PU_CWD_BF 


1379 


C604 04 


680 




MOV 


BYTE FTR ISI3,4 


137C 


C64401 04 


681 




MOV 


BYTE PTR CSl+13,4 


1380 


A02C07 


682 




MOV 


AL, C ID_BYTE3 


1383 


884402 


683 




MOV 


BYTE PTR t$I+23,AL 


1386 


C6440301 


684 




MOV 


BYTE PTP CSl+33,1 



Drop Ho . 



Length 

Drop Command 

ID_BYTE 
Byte Count 
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HEWLETT-PACKARD: 9086 AfftnbUr 
SOURCE LINE 



13flA A02A07 

T3BD 6844 04 

1390 E679FD 

1393 C3 



* 1394 
1397 
139A 
139E 
13A1 

* 13A4 
«, 13A8 

13AB 
13AD 
1300 
I3B3 



13B4 
1307 
13BA 
13BE 
13C1 
13C4 
13C8 
1 3CB 
13CD 
1300 
13D2 
13D3 
I 308 



I3D9 
I3DC 
I3X>P 
13E3 
13E6 
I3E? 
I3ED 
13F0 
I3F2 
13F3 
13F7 
I3FA 
13FD 



BE1 008 

C60404 

C64401 04 

A02C07 

884402 

C6440301 

A02A07 

0C30 

884404 

E839FD 

C3 



BE1008 

C60403 

C64401 04 

A02C07 

884402 

C6440302 

A02A07 

0C28 

8844 04 

BOFF 

884405 

E834FD 

C3 



BE) 008 
C604 03 
C644 01 04 
A02C 07 
8844 02 
C6440302 
A02A07 
0C28 
8844 04 
B0O0 
884403 
E80FFD 
C3 



13FE BE 1008 
1401 C60403 
1404 C6440104 
14 08 A02C07 



683 
686 
687 
688 

689 j 

690 ; ************ 

691 j 

692 SPU_CLEAR_DISP: 
693 

694 
695 
696 
697 
698 
699 
700 
701 
702 

703 J 

704 i ************ 

703 $ 

706 SPy_RELAY_OH : 
707 
708 
709 
710 
711 
712 
713 
714 
713 
716 
717 
718 
719 ; 
720 
721 
722 
723 
724 
723 
726 
727 
728 
729 
730 
731 
732 
733 
734 

735 j 

736 i ************ 

737 ; 

738 EVENT_LED OMi 
739 

740 
741 



«0V AL.COEVICE NOl 
riOV BYTE PTR CSI*43,AL 
CALL LOAD TO_DROP • 
RET 

Clear Device Display Connand 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI3,4 

MOV BYTE PTR CSI*13,4 

MOV AL,C1D_BYTE3 

MOV BYTE PTR tSI+23,AL 

MOV BYTE PTR CS1+33.J 

MOV AL,rDEVICE N03 

OR AL , 3 OH " 

MOV BYTE PTR CSI+43,AL 

CALL LOAD_TO DROP 

RET 



Status Req. Command 



Relay Control ON Command 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR tSI3,5 

MOV BYTE PTR CSI+13,4 

MOV AL,CID_BYTE3 

MOV BYTE PTR ESJ+23,AL 

MOV BYTE PTR CSI+33,2 

MOV AL.tDEVICE_N03 

OR AL,23H " 

MOV BYTE PTR tSI+43 , AL 

MOV AL , OFFH 

MOV BYTE PTR CSI+53 , AL 
CALL LOAD TO_DROP 
RET 



«»**»»»»*** Relav Control OFF Command 



SPU_RELAY_OFF : 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CS13.3 
MOV BYTE PTR CSI+13,4 
MOV AL,tID_BYTE3 
MOV BYTE PTR CS1*23,AL 
MOV BYTE PTR tSI*33,2 
MOV ALj CDEV1CE_N03 
Oft AL,23M 

MOV BYTE PTR tSI+43,AL 
MOV . AL . 0 

MOV BYTE PTR CSI*53,AL 
CALL LOAD_TO_DROP 
RET 

Event LED ON Conmand * 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3,3 
MOV BYTE PTR CSI+13,4 
HOV AL,CID_BYTE3 



Length 

Drop Command 

1D_BYTE 
Byte Count 



Clear Disp. Command 



% Length 

; Drop Command 

; ID_BYTE 

; Byte Count 



; Relay Cont. Command 
ON 



Length 

Drop Command 

ID_BYTE 
Bute Count 



Relav Cent. Command 
OFF 



Length 

Drop Command 



01 67237 



HEWLETT-PACKARD: 8086 Assembler 



SOURCE LINE 



140B 


8844 02 


742 




MOV BYTE PTR ISI*23.AL 


t 


ID—BYTE 




140E 


C644 0302 


743 




riOV BYTE PTR CSI*3 3,2 


; 


Bute Count 




1412 


AQ2A07 


744 




MOV AL, CDEVICE.NO 3 








1413 


0C08 


743 




OR AL,8 








1417 


884404 


746 




MOV BYTE PTR CSX*4 3,AL 


£ 


Event LEI- Cont 


. Co»o«nd 


141A 


BOFF 


747 




MOV AL,0FFH 








141C 


8844 05 


748 




MOV BYTE PTR ($1*5}, AL 


; 


OM 




141F 


E8EAFC 


749 




CALL LOAD_TO_DROF 








1422 


C3 


730 




RET 












731 


I 














732 


; ************ 










M23 


BE1008 


733 
754 


; 

EVENT_LED_OFFr 


MOV SI,$PU_CriD_BF 








1426 


C60403 


735 




MOV BYTE PTR C$1 3, 3 


: 


Length 




1429 


C644 01 04 


736 




MOV BYTE PTR tS 1*1 3,4 


: 






1420 


A02C07 


757 




MOV AL,CID_BYTE3 








1430 


8844 02 


738 




MOV BYTE PTR [St*23,AL 


; 


ID_BYTE 




1433 


C644 0302 


759 




MOV BYTE PTR CSl*33,2 


: 


But* Count 




1437 


A02A07 


760 




MOV AL, EPEV I CE_N0 3 








143A 


OC08 


761 




OR AL,6 








143C 


8844 04 


762 




MOV BYTE PTR CSI*4 3,AL 


; 


Event LED Cont. 


. Command 


M3r 


B000 


763 




MOV AL,0 








1441 


8844 03 


764 




rtOV BYTE PTR ISI+5 3,AL 




OFF 




1444 


E8C3FC 


763 




CALL LOAD TO DROP 








1447 


C3 


766 




RET 












767 


: 














768 


• ************ 














769 


i 










1448 


E8B3FF 


770 


EVENT_LED_NRH : 


CALL EVENT_LED_ON 








144B 


BE1008 


771 




MOV SI,$PU_CMD_BF 








144E 


C604 05 


772 




MOV BYTE PTR tSI3,5 




Length 




1451 


C64401 04 


773 




MOV BYTE PTR CSI*U,4 


% 


Drop Comnand 




1433 


A02C07 


774 




MOV AL, I ID.BYTE3 








1458 


8844 02 


775 




MOV BYTE PTR ISI+23,AL 




ID_ BYTE 




MSB 


C644 0302 


776 




MOV BYTE PTR tSI*33,2 




Byte Count 




MSP 


A02A07 


777 




MOV AL,CDEVICE N03 








1462 


0C10 


778 




OR AL,10H 








1464 


8844 04 


779 




MOV BYTE PTR TSI+43.AL 


: 


Event LED Mooe 


Command 


1467 


C644 0300 


780 




MOV BYTE PTR CSI+33,0 




Normal 




1468 


E89EFC 


781 




CALL LOAD_TO DROF 








146E 


C3 


782 




RET 












783 
















784 


; ************ 


Ewtnt LED Fl**h Co»m*nd ***** 


k*»** **************** 






785 


J 










146F 


E88CFF 


786 


EVENT_LED_FLH t 


CALL EVENT_LEP_ON 








1472 


BE1008 


787 




MOV SI,SPU_CKD BF 








1473 


C60403 


788 




MOV BYTE PTR IS13,3 




Length 




1478 


C64401 04 


789 




MOV BYTE PTR 151+13,4 




Drop Coram and 




147C 


A02C07 


790 




MOV AL,C1D_BYTEJ 








147F 


8844 02 


791 




MOV BYTE PTR t$I+23,AL 




ID__6YTE 




1482 


C644 0302 


792 




MOV BYTE PTR tSI*33,2 




Byte Count 




I486 


A02A07 


793 




MOV AL,CDEVICE_N03 








1489 


0C1 0 


794 




OR AL,10H 








1468 


8844 04 


793 




MOV BYTE PTR tSI+4],AL 




Event LED Mode 


Command 


148E 


C644 03FF 


796 




MOV BYTE PTR 151*33, OFFN 


: 


Flash 




1492 


E977FC 


797 




CALL LOAD TO DROP 








1493 


C3 


798 




RET 
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HEWLETT-PPCKftRD: 8086 *5 stabler 
SOURCE LFNE 



1496 BE1000 

1499 B700 

149B 8AIE2407 

149P 8A20 

MAI 8A4 008 

14A4 88268307 

14A8 A 2 84 07 



14AB 
14ftE 
1481 
MBS 
14B8 
14BB 
t 4BF 
14C2 
14C4 
14C7 
14CB 
14CE 
14D1 



BEI008 
C604D6 
C644 01 04 
A02C07 
8844 02 
C6440303 
AQ2A07 
0C30 
884404 
C 644 0300 
A 084 07 
8844 06 
EB38FC 



14D4 BE 10 08 

14D7 C644 0301 

14DB A 083 07 

140E 8844 06 

14E1 E828FC 

14E4 C3 



14E3 
14E8 
14EB 
14EF 
14F2 
MF3 
14F9 
MFC 
14FE 
1301 
1303 
1303 
150B 



BE1008 

C604 06 

C64401 04 

A02C07 

884402 

C644Q303 

A02A07 

0C30 

884404 

C6440380 

A08407 

884406 

E8FEFB 



130E BE1008 
1511 C6440301 
1515 A08507 
1518 884406 
131B E3EEFB 
131E C3 



799 I 

800 ; 

801 ; 

802 SPU VIEW.DISP: 
803 

804 
805 
806 

807 SPU LEt-_AX: 
808 
8 09 
81 0 
311 

812 SPU_LED_D1SP: 

813 

314 

813 

816 

817 

818 

819 

820 

821 

822 

823 

324 

825 i 

326 

827 

828 

829 

330 

831 

832 ; 

833 ; ************ 

834 ; 

833 SPU_LEt*_DISFL: 

836 

837 

838 

839 

840 

841 

842 

843 

844 

843 

846 

847 

848 ; 

849 

850 

851 

852 

833 

834 

855 ; 



SPU V|«u Channel Operation ********************* 

MOV SI.VIEU_CHAHHEL 
MOV BH,0 

riOV BL,£CONV_N03 
MOV Ah\CSIlCBX3 
MOV AL , ESI 3 CBX+33 
MOV CMSB LED} . AH 
MOV CLSB LED3 , AL 



SPU LED .t EVENT — LED Operation 

MOV SI,SPU_CMD_8F 
MOV BYTE PTR CSI3.6 
MOV BYTE PTR CSI+13,4 
MOV AL , C ID BYTE 3 
MOV BYTE PTR CSI+23.AL 
MOV BYTE PTR CSI+33,3 
MOV AL, CDEVICE_N03 
OR AL,30H 

MOV BYTE PTR ESI+4 3.AL 
MOV BYTE PTR CSI*33,0 
MOV AL,ELSB_LED3 
MOV BYTE PTR CSI+63,flL 
CALL LOAD_TO_OROP 

MOV SI,SPU_CMD BF 

MOV BYTE PTR CSI+53,1 

MOV AL,CMSB_LED3 

MOV BYTE PTR CSI+63,AL 

CALL LOAD_TO_DROP 

RET 



; Len9th 

; Drop Co no. and 

; l»evice/Drop 

; 8 vie Count 



Display Character Common 
LS8 

Data 

MSB 
Data 



SPU LED t EVEMT_LED Operation 



MOV SI,SPU_CMC»_BF 
MOV BYTE PTP CSI3.6 
rtOV BYTE PTP CS1 + U.4 
MOV AL » C ID_BYTE3 
MOV BYTE PTR CSI*2 3,AL 
«OV BYTE PTR CSI+33.3 
MOV AL,CDEV1CE_N03 
OR AL,30H 

MOV BYTE PTR CSl+43,fiL 
MOV BYTE PTR CS1+33.80H 
MOV AL* CLSB_LED3 
flOV BYTE PTR CSI*6J,AL 
CALL LOAD_TO_PROP 

MOV SI, SPU CriD_BF 

MOV BYTE PTR CSI+53,1 

MOV AL,CMSB_LED3 

MOV BYTE PTR CSI*63,AL 

CALL LOAD_TO_DROP 

RET 



Lensth 

Drop Contiband 

Device/Drop 
Bv'te Count 



Dirplav Character Con.cn an 
LSB Flash 

Data 



MSB 
Data 
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HEULETT-PACKAftDr 8 0e6 As*«»bl«r 



SOURCE LINE 









837 i 


131F BE1008 


838 SPU_LEO_FLA$Hi 


1322 C60406 


839 


1323 C64401 04 


860 


1329 A02C07 


861 


132C 88*4 02 


862 


132F C6440303 


863 


1333 A02A07 


864 


1336 0C30 


863 


1338 8844 04 


866 


133B C6440380 


867 


133F A08407 


868 


1542 8844 06 


869 


1343 E8C4FB 


870 




871 ; 


1348 BE! 003 


872 


1348 C6440381 


873 


154F A08307 


874. 


1352 8844 06 


873 


1333 E8B4FB 


876 


1338 C3 


877 




678 j 








880 i 


1339 8E1008 


881 SPU_LED_FLAST: 


133C C60406 


882 


133F C6440104 


883 


1363 A02C07 


884 


1566 8844 02 


883 


1369 C644 0303 


886 


136D A02A07 


887 


1370 0C30 


888 


1372 884404 


889 




890 




891 t 


1375 C644 0583 


892 


137? C644 0630 


893 


157D E83CFB 


894 




895 ; 


1560 BE1008 


896 


1383 C644 0382 


897 


1587 A08607 


898 


138a 894406 


899 


I38D E87CFB 


900 




901 ; 


1390 BE 1008 


902 


1393 C6440380 


903 


1397 A084 07 


904 


139A 8844 06 


903 


159D E86CFB 


906 




907 ; 


15A0 BE 1008 


908 


13A3 C644 0381 


90? 


13A7 A08507 


91 0 


13ft A 8B4406 


91 1 


13AD E85CFB 


912 



SPU LED & EVENT_LED Operation 

MOV SI,SPU_CMD_BF 
HOV BYTE PTR CS13,6 
MOV BYTE PTR CSl+13,4 
HOV AL,CID_BYTE1 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSl+33,3 
MOV AL.lDEVlCE_N03 
OR AL,30H 

MOV BYTE PTR CSI+4 3,AL 
MOV BYTE PTR CS1+33,80H 
MOV AL,ILSB_LED3 
MOV BYTE PTR* £Sl+63,AL 
CALL LOAD_TO_DROP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR. £SI+33,61H 

MOV AL,CMSBJ-ED3 

MOV BYTE PTR CSt+6 3,AL 

CALL LOAD_TO_DROF 

RET 



SPU LED tr EVENT J.ED New Ope 

MOV St,SPU_CMD_BF 
MOV BYTE PTR CSI3,6 
MOV BYTE PTR CS 1+13,4 
MOV AL,CID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL,CDEVICE_H03 
OR AL,30H 

MOV BYTE PTR IS1+43.AL 



MOV BYTE PTR CSI+3J,83H 
MOV BYTE PTR £SI*63.30H 
CALL LOAD_TOJ>ROP 

MOV SI,$PU_CHD_BF 

HOV BYTE PTR C5l+53,82H 

MOV AL,£HSB_LED3 

MOV BYTE PTR [SI+63.AL 

CALL LOAD_TO_DPOP 

MOV Sl,SPU_CMO_BF 
MOV BYTE PTR CSI+53,80H 
.MOV AL, CLS8_LED J 
MOV BYTE PTR CSI+S3,AL 
CALL LOAD_TO_DP0P 

MOV SI,SPU_CHD_BF 

HOV BYTE PTR CSI+33,61H 

MOV AL,CMS6_LEDJ 

HOV BYTE PTR tSI+63,AL 

CALL LOAD TO_DROP 



******************* 



Length 
t Drop Coaaarvd 

; Device/Drop 
; Byte Count 



i Display Character Conaand 
; LSB FUsh 

; Data 



MSB Flash 
Data 



; Length 

t Drop Coienand 

; Dcvic«/Drop 

; Byte Count 



Display Character Cea»and 

USB Flash 
Data 

MSB Flash 
Data 

LSB Flash 
Data 

MSB Flash 
Data 
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HEWLETT-PACKARD; 3 086 AffenMtr 
SOURCE LINE 



13B0 


C3 


913 








914 




t5B1 


E8SF00 


915 


AUTHOR A I : 


1384 


3B1E1E07 


916 




1568 


BE8001 


917 




15BB 


22 00 


918 




13BD 


C3 


919 








920 




15BE 


53 


921 


PC_C0DE_ 0_KAI 1 


13BF 


36 


922 




13C0 


BE2000 


923 




13C3 


B700 


924 




15C3 


8A1E2407 


925 




I3C9 


02DB 


926 




13CB 


881 0 


927 




1 SCO 


83FA00 


928 




13D0 


3E 


929 




I3D1 


SB 


930 




15D2 


C3 


931 








932 




I5D3 


E83D00 


933 


SC_MODE_KAI : 


15D6 


2206 0E00 


934 




13DA 


C3 


935 








'936 


• 


I50B 


6E2000 


937 


PC CODE ADRSi 


t3I>E 


B7 00 


938 




1 3E o 


8A1 E24 07 


939 




1 3E4 


02DB 


94 0 




1 3E6 


C3 


94 1 








04? 




1 3E7 


30 


943 


Prcr MAP ADIIkA 
r Wr rlHr HKUInH 


1 3CQ 


CQ9Q ft fl 
COCO U U 


9^4 






dc (inn i 






t «cr 

1 3tt 


8100 


946 




i n 


OHtU 


OA? 


AKANE I 


1 3F2 


2224 


948 




1 3F4 


C aC K^t O V V M 


940 




1 3F8 


73 0B 


950 




1 5FA 


46 


95 1 




13FB 


FECI 


952 




15PD 


80F964 


933 




1 600 


73 EE 


934 




1602 


38 


955 




1603 


F9 


956 




1604 


C3 


957 




1603 


38 


958 


AKAHE_CHAN: 


1606 


F8 


939 




1607 


C3 


960 








961 


; ************ 


1608 


31 


962 


DROP_BIT_AL: 


1609 


8A0E2607 


963 




160D 


B001 


964 




16 OF 


D2C0 


963 




1611 


39 


966 




1612 


C3 


967 








968 




1613 


31 


969 


CONV BIT ALi 



RET 

Authorise S*r«t«iruk*i > CV 

CALL CONV_BIT_ftL ; AL « 2 ** C0HV NO 

MOV BX,U0RD PTR CBINAPY LED1 " 
nov SI,8ASIC_AUTH0 " 

AND AL, CSI3CBX3 ; Z » 0 No 

RET 

IF PC Cod««0 Th«n , 2-1 ELSE 2»0 
PUSH BX - 
PUSH SI 

110V SI,PC_CODE 
HOV BH,0 
nOV BL.ECONV_N03 
ADD BL,BL 

nov ox,rsi3tBX3 

CMP DX,0 
POP SI 
POP BX 
RET 

IF SC Mode Then 2-1 ELSE 3=0 

COLL CONV_8IT_AL 

AND AL, CSCAN_MODE FLAG 3 

RET 

MOV SI,PC_CODE 

MOV BH, 0 

MOV BL,CCONV N03 

ADD BL,BL 

RET 

PC/FC List t Authorize CV- 1 . Non* 

PUSH AX 

CALL CONV_BIT_AL ; AL * 2 ** CONV NO 

MOV SI,PC_FC_LIST 
MOV CL,0 

HOV AH* AL ; Z • 0 Mo 

AND AH,CSI) 

AND AH,CSl+1233 

JNZ AKANE_CHAN 

INC SI 

INC CL 

CMP CL,100 

JNZ AKANE 

POP AX 

STC 

RET 

POP AX 

CLC 

RET 

Drop No. Bit Position > ml 

PUSH CX 

MOV CL, CDROP_N03 

MOV AL,1 

R0L AL, CL 

POP CX . 

RET 

Converter Bit Position > AL 

PUSH CX 
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HEWLETT-PACKARD i 3006 Ass«abl«r 



SOURCE LINE 



1614 8AOE24 07 
1616 BOOt 
161A D2C0 
161C 39 
161D C3 

161E 91 
161F 8A0E2A07 
1623 B001 
1623 D2C0 
162? 39 
1626 C3 

162? A02E07 
162C 34 3F 
1-62E 20068007 
1632 C3 



1633 
1636 
1639 
I63C 
163F 
1642 
1643 
1646 
1649 
164C 
164F 
1632 
1555 
1638 
163B 
165E 
1661 
1664 
1665 
1666 
166? 
166B 
166F 
1671 
1673 
1674 
1673 



B90200 
E92B00 
690400 
E92500 
B90300 
E91F00 
90 

B90A00 

E91600 

B91400 

E91200 

B93200 

E90COO 

0964 00 

E90600 

B92C01 

E90000 

33 

56 

BE 0003 

B700 

8AIE2907 

02PB 

8909 

SE 

3B 

C3 



1676 B81200 
167? BA3AFF 
167C EF 
167D C3 



167E BE1000 
1681 6700 



970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
'993 
994 
995 
996 
997 
998 
999 
1 000 
1 001 
1 002 
1003 
t 004 
I 005 
1 006 
100? 
I 006 
100? 
1 01 0 
101 1 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1 024 
1023 
1026 



j ************ 

DEVICE_BIT_ALi 



EVENT_TO_BftSICi 



TIMER. 

TIMER. 

TIMER. 

TIMER. 
TIMER. 

TIMER 

TIMER 

TIMER 

TIMER, 

TIMER 



w D2_SEC i 

.04_SEC i 

_05_SEC i 

UD_SEC: 
J_SECi 

_2_SEC: 
_3_SEC: 
_10_SEC: 
_30_SECi 
_SET_CX : 



IBF_UNMASKf 



MOV CL,rC0NV_MO3 

MOV AL,1 

ROL AL,CL 

POP CX 

RET 

D«vlc« Bit Position > AL 

PUSH CX 

MOV CL,IDEVICE_N03 

MOV AL,1 

ROL AL,CL 

POP CX 

RET 

EVENT Hod* > Basic Mod* *- 

MOV AL, ICONV_NO_BIT3 

XOR AL , 3FH 

AND CN0W.EVEHT3.AL 

RET 

Tia«r S«t Op.ration ***•****«■ 

MOV CX,2 

JMP TIMER_SET_CX 

MOV CX,4 

JMP TIMER_SET_CX 
MOV CX. 3 

JMP T1HER_3ET_CX 
NOP 

MOV CX, 1 0 

JMP TIHER_SET_CX 

MOV CX,20 

JMP TIMER_SET_CX. 

MOV CX,50 

JMP TIMER_SET_CX 

MOV CX,100 

JMP TIMER_SET_CX 

MOV CX. 300 

JMP TIMER_SET_CX 

PUSH BX 

PUSH SI 

MOV SI,TIHE_TABLE 
nov 6H,0 

MOV BL,tIC_BYTE3 

ADD BL,BL 

MOV CSI3tBX3,CX 

POP SI 

POP BX 

RET 

IBF Interrupt Unmask ******* 



MOV 
HOV 
OUT 
RET 



AX,12H 
DX, 0FF3AH 
DX.AX 



IBF. Interrupt Unmaxk 



Ch»nn«l Tab!* > LED 



VIEtt_TBL_LEDt 



MOV SI, VIEU_CHANWEL 
MOV BH,0 



; t ID_BYTE 3 
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HEWLETT-PACKARD: 8086 Affsenbler 



SOURCE LINE 



1693 


SA1E2407 


1027 




MOV 


BL,C CONV.N0 1 








1687 


8A20 


1 028 




mov 


AH, CSI3CBX3 








168? 


8A4 008 


1 029 




MOV 


AL,CSI UBX+83 








168C 


88268507 


1 030 




MOV 


CMSBJ-ED3,AH 








1690 


A28407 


1 031 




MOV 


tLSB_LED3,«L 








1693 


8BD8 


1032 




MOV 


BX,AX 








1693 


C3 


1033 
1 034 
1 033 




RET 
LED 














1036 














1696 


8A3E83 07 


1 037 


LED_BIN_BXi 


MOV 


BH,CnSB_LED3 


I 


BX < LED 




169A 


8A1E84 07 


1038 




MOV 


BL, CLSB_LED3 












1 039 


; 
















1 040 
















1 041 














169E 


80E30F 


1 042 


DECBIH_BX: 


AND 


BL, OFH ; 


BX ASCII Decimal — 




16AI 


8 0E7 OF 


1 043 




AND 


BH, 0FH 








16A4 


02FF 


1 044 




ADD 


BH,BH 








1666 


02DF 


1 043 




ADD 


BL,BH ; 


8L»BL+<2*BH> 




1 608 


02FF 


1 046 




ADD 


BH, BH : 


BH»2-r< 2*BH>> 




1 6AA 


02FF 


1 047 




ADD 


BH,BH ; 


BH«2*<2*<2*BH>) 




16 AC 


02DF 


1 048 




ADD 


BL,BH i 


BL«BL+C2*BH>*2«t 2*< 


2*8H >> 


16AE 


B700 


1 049 




MOV 


BH, 0 : 


-BL+1 0*BH 




1 6B0 


ft91 Ft P07 

07 1 L 1 CVi 


1 050 




MOV 


WORD PTR tBI NARY LED 3 , BX 




1 684 


C3 


1 05 1 


i 


RET 














1 053 




LED 


















> VIEtf_T< 


Q8LE 






i can 


DC 1 AO. A 
DC 1 uuu 


1 U93 


i cn urcu tdi ■ 


MOV 


SI, VIEW CHANNEL j 






16B8 


8700 


1 036 




MOV 


BH.O 








1 6Bfl 


OH 1 b&*r U f 


1 057 




MOV 


BL,ECONV_N0 3 








look 




1 U3b 




MOV 


AH, CMSB LED] 








I DW 


OOC U 


i n^o 

1 U3 7 




MOV 


tS13C8X3,AH 




Last Channel 


Memory N i Ireru 


1 tf*A 
1 Dl*M 


A 084 07 


t A£A 




MOV 


AL, CLSB LED 3 








1 6C7 


QQl A AO 


1 06 1 




MOV 


CSI3t8X+63,AL 










to 


1 A£9 

1 vb< 




RET 














1 

1 vo4 

1 064 
t net 


1 


IF 1 










t 


i t n i ntrt 'jv i 








1 6CB 


A 08*907 






MOV 


AL, CKEY DAT A 3 










3C 00 


4 AC7 




CMP 


AL, TIMER OUT CODE 






16D0 


7404 


t 068 




JZ TIMER ON 








16D2 


5A 


1069 




POP 


DX 








16D3 


E93D01 


1 070 




JMP 


BASE — ROUTINE 








16D6 


C3 


1 071 
1 072 


TIMEF:_0N: 


RET 














1873 












1074 


; 












16D7 


E8A4FF 


1075 


DU_SCAN_$EARCHj 


CALL VIEU_TBL_LED 








16DA 


E8B9FF 


•1 076 




CALL LED BIN BX 








16DD 


E933FF 


1077 




CALL CONV BIT AL 








16E0 


BE800I 


1078 




MOV SI,BASICAUTH0 






16E3 


FECB 


1 079 


URI: 


DEC 


BL 








16E3 


8 0FB00 


1 080 




CMP 


BL, 0 








16E8 


7303 


1081 




JNZ 


URI1 








16EA 


BB6300 


1082 




MOV 


BX,99 








16ED 


8AE0 


1 083 


URI1 : 


MOV 


AH, AL 









300 



01 67237 



HEWLETT-PACKARD: 8086 A**ci»bl«r 



SOURCE LINE 



16EF 


2220 


1084 






AND AH,tStUBX3 


1*6F1 


74F0 


1 083 






JZ URI 


16F3 


E96200 


1086 
1097 
1 086 
1089 


5 
* 




JMP UD_CONV_DISP 
PCFC Mod* Up Channel 


16F6 


E883FF 


1090 


DU PCFC SEARCH t 


CALL VIEU_TBL_LED 


16F9 


E89AFF 


1 091 






CALL LED 8IN_BX 


16FC 


E814FF 


1092 






CALL CONV_BIT_AL 


I6FF 


8E0001 


1093 






MOV SI,PC_FC_LIST 


1702 


FECB 


1094 


UKli 




DEC BL 


1704 


80FB00 


1093 






CMP BL,0 


1707 


7303 


1096 






JNZ UK 11 


1709 


8B6300 


1 097 






MOV BX,99 


170C 


8AE0 


1098 


UKIti 




MOV AH/ AL 


170C 


2220 


1099 






AND AH, tSlKBXJ 


171 0 


22A08000 


1100 






AND AH,tSI+128JCBX3 


1714 


74EC 


1 101 






JZ UK1 


1716 


E93F00 


1102 
1103 
1 104 
1103 






JMP UD_CONVj>ISP 
PCFC Mod* Up Ch*nn«l 


1719 


E862FF 


1 106 


UP PCFC SEARCH: 


CALL VIEUJTBLJ-ED 
CALL LED_BIN_BX 


171C 


E877FF 


1107 






171F 


E8FIFE 


1108 






CALL CONV_BIT_AL 


1722 


BE0001 


1 1 09 






MOV SI,PC_FC_LIST 


1723 


FEC3 


1110 


UMI i 




INC BL 


1727 


80FB64 


1111 






CMP 8L.100 


t?2A 


72 03 


1 1 12 






jc unn 


\ 72 C 


BB 0 1 0 0 


1113 






MOV 8X,1 


172F 


8AE0 


1 1 14 


unn : 




MOV AH, AL 


1731 


2220 


1 1 13 






AND AH,CSIUBX3 


1733 


22P08000 


1116 






AND AH>CSI+128KBX3 


1737 


74EC 


1 1 17 






JZ UK I 


1739 


E91C00 


i lie 

1 119 
1 120 
1121 


; 




JMP UD_CONV_DISP 
SCAN Hod* Up Channel 


173C 


E83FFF 


1122 


UP SCAN_ SEARCH : 


CALL VIEW TEL LED 


173F 


E834FF 


1123 






CALL LED_BIN_BX 


1742 


E8CEFE 


1124 






CALL C0NV_8IT_AL 


1743 


BE8001 


1123 






MOV SI,BASlC_AUTHO 


1748 


FEC3 


1126 


UKA : 




INC BL 


174 A 


80FB64 


1127 






CMP BL,100 


I74D 


7203 


1128 






JC UK01 


174F 


8B01 00 


1129 






MOV BX,1 


1732 


8AE0 


1130 


UK At : 




MOV AH, AL 


1734 


2220 


1131 






AND AH,CSI3CBX3 


1736 


74F0 


1132 
1133 


J 




JZ UKA 


1738 


E8CEFE 


1134 


UD CONV DISPi 


CALL EVEHT_TO_BASIC 


173B 


E80A00 


1135 






CALL BINDEC_LED 


17SE 


E834FF 


1136 






CALL LED_V1EU_TBL 


1761 


E847FD 


1137 






CALL SPU_LED_D1SP 


1764 


E841FB 


1138 






CALL CO_CONVERTER 


1767 


C3 


1139 
1140 


J 




RET 
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i7*b 
i7*r 

1772 
1774 

»77« 
irro 
irrt 

I7B2 

1709 
170* 

itoc 

178* 

irti 

179* 
1793 

1799 



9700 
bdfboa 

72 0? 
90C00* 

rec7 

1BF4 

91CB3039 
991(94 07 
993EB307 
C3 

f*0*t 
74 04 
OB4333 
C3 

7?04 

864344 

C3 

994330 
C3 



17*9 

im> 
irw 

1 7*3 

l?o3 
trna 

17«C 

trio 

1793 



pros 

Oft 1 £29 07 
02t>« 
BE BOOS 
•BOO 

39041C07 " 

74l» 

00*913 

7303 

C9740I 



ir»9 cs 



BOU^TC LIKC 
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» I4t 
H4J 
II4J 
t 144 
t 143 
1 14* 
1147 
tt«8 
M49 
1 150 
MSI 
1 139 
1133 
1134 
1133 
113* 

• 157 
MS9 

• 139 
it*o 
11*1 
n*2 
1 its 

i 164 
1163 
116* 
1*47 

1 tto 

f I** 
I 170 
1 171 
1 17* 
1173 
1174 
1173 
117* 
J 177 
»1?0 
1 1 79 
1180 
1 101 
1162 
1103 
MM 
Mt3 
lift* 
MB7 
I IBB 
1189 
1190 
1191 
1192 
1193 
1194 
1193 
119* 
1 197 



BlWCC_LE»t 
MITOfll t 



9CfTPC_»tCM_«>ti 



WDV BN. 0 

cnr Bi.it 
iC nokO 
SUP Bt. 10 
INC BN 

jm mi Ton! 
OB 9X,3079M 
flOV 

HOV tft?9_irt>).BM 
«BT 

K/9T/FC Wo * 

c*ll sc_»cr>r_» r <»! 

JZ SOO»I_FtW 
tfOV ttX.ASCM.SC 
«T 

CBLL FC_C»t_B_MI 

flOV «K.A9CM.rC 
PCT 

hov ax.ofcil PC 



> ni 9*t turv »•••••»***•••* 
: I 3t« n©6« 1 



i t « ix>ot i 



HOV tl.CIC.BYTt} 
400 tt,BL 

rav ■x.fStJttx) 

CW OX.ttNIT.POIMTS 
JZ 0*_IMITI<U. 

cup CL.oworr.'TCv^corc 

JM> OP_SFV w 0*F I «0 Off SurvndtM 



Push ax 
BfT 



OM/^T r-^-. r»*» Operation 



I TOStt 1 Mp-08 - TOBM tHO-Of -T*»3H I M©-0: -T03M1MO-C9 - T03M1 MO-OS - TKM I MO -OX - T i $M t HO-CS - TOW I HO-09 -TOS H I MO-OS -T OSM I 
1 

NEXT JCOMTIMUC* POP ** 
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17BB B700 
17BD 8A1E2807 
17C1 02DB 
17C3 BE8D03 
17C6 8900 
17C9 C3 



17C9 8A0E8907 
17CD 80F913 
17D0 7311 
17D2 E834FE 
17D5 E8BEFC 

17D8 ESCDFA 

170B E8D6FB 

1 7DE Al 1A07 
17E1 EBD8 



17E3 
17E6 
17E8 
17EA 
17ED 
17£F 
17F1 
I7F4 
17F6 
17FA 
17FD 
t800 
1802 
1804 
1807 
18 0ft 
180C 
180F 



80F91 1 

7324 

B430 

E8ADF6 

7402 

B431 

A 02 A 07 

0C30 

88268307 

A28407 

A024 07 

0C3O 

FECO 

A28607 

E84FF0 

EBBC 

80F917 

73B7 



1811 EBBS 



1813 A08907 
1816 E8EBF8 
1919 7334 
1B1B 3C10 
181D 7503 
181F E92401 



II 93 

1199 

1200 

1201 

1202 

1203 

1204 

1203 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1213 

1216 

1217 

1218 

1219 

1220 

f221 

1222 

1223 

1224 

1223 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1230 

1231 

1232 

1253 

1254 



SOURCE LINE 

NEXT OS: HOV BH.O 

~ MOV BL, t IC^ BYTE J 

ADD BL,BL 

MOV SI > JUHP_rtDC>PESS 
MOV CBX3 C SI 3 . AX 
RETURN_OS : RET 



SPO Inltitl Off Mod* 



OP.IHITIAL: 



UAKEARI w DE_ON : 



flOV CL, tKEY_DATA3 
CMP CL,ONOFF_KEY_CODE 
JH2 MP 100 CK_001 
CALL EVEMT_T0_BA5IC 
CALL $PU_VIEW_DISP 

CALL G0_CONVERTER 

CALL SPU_RELAY_OH 

MOV AX,CBA3E_POINT3 
JMP NEXT _OS 



MP 1 00 CK 001 : 



CONV_SW_NC_YO : 
COMV_SH_OK_Y0 r 



MP_10G_CK_092: 

;;; j ;;;;;;; ; ; ; 



CMP CL,EVENT_JCEY_CODE 

JNZ MP_100_CK_002 

MOV AH, 3 OH 

CALL CONV_$W_FL*G 

J2 C0NV_SU_OK_Y0 

MOV AH.31H 

MOV AL,tDEVlCE:_N03 

OR AL,30H 

MOV CHSB_LED3,AH 

HOV CLSB_LED3 , AL 

MOV AL,tCOMV_N03 

OR AL.30H 

INC AL 

MOV CHSB_LEDJ,AL 

CALL SPU_LED_FLAST 

^MP RETURN_OS 

CMP CL,SEMD_KEY_CODE 

JN2 RETURN OS 

CALL SPECIAL_SPU_I 

JHP RETURN OS 



Bas« Routine 



SPU OFF 
SPU OH 



BASE_ROUTINEi 



MOV AL,tKEY_DATA3 
CALL KAtUKO 
JNC RANOOM.ACCESS 
CMP AL*PLUS_KEY_CODE 
JHZ BASE1 

JMP UP CHANNEL OP 
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SOURCE LINE 



1822 


3C11 


1235 


8ASE1 : 


CMP 


AL,EVENT_KEY CODE 




1824 


7303 


1236 




JNZ 


BASE2 




1826 


E94703 


1237 




JMP 


EVENT KEY OP 




1829 


3C12 


1238 


8ASE2: 


CMP 


AL, AUTHO KEY CODE 




1 828 


7303 


1 239 




JNZ 


BASE3 




1620 


E99A01 


1260 




JMP 


AUTHO.KEY OP 




1830 


3C14 


1261 


BASE3: 


CMP 


AL, MINUS kEY CODE 




1832 


7303 


1262 




JHZ 


BASE4 




1 634 


E9A701 


1263 




JMP 


DOUN_CH_OP 




1837 


3C13 


1264 


BASE4: 


cup 


al,scan!key code 




1839 


7303 


1263 




JKZ 


BASE3 




183B 


E91302 


1266 




JMP 


SCAN_KEY_OP 




183E 


3CI6 


1267 


BASE5: 


CMP 


al,clear""key code 




184 0 


7303 


1268 




JHZ 


BA5E6 




1842 


E99C02 


1269 




JMF 


CLEAR_KEY_OP 




1843 


3C17 


1270 


8ASE6: 


CMP 


AL,SENDJCEY CODE 




1847 


7303 


1271 




JHZ 


BASE7 




1849 


E9AB02 


1272 




JMP 


SEND KEY OP 




184C 


E984 00 


1273 
1274 


BASE7: 


JMP 


NEXT_EKD ; 2oooooooooooooooooooooooooooooc>oooooooo>: 






1273 


; 












1276 


t 


Random Access Routine 








1277 


t 












(278 
1279 










184F 


8700 


RAND0M_ACCESS : 


MOV 


BH, 0 




1831 


8A1E2807 


1280 




MOV 


BL,CIC_BYTE3 




1833 


8BF3 


1281 




MOV 


SI , B>£ 




1857 


E864 06 


1282 




CALL KEY BUFF ADRS 




183ft 


8800 


1283 
1264 


; 


MOV 


CBX3 [SI 3 . AL 




183C 


A28307 


128S 




MOV 


CMSB_LED3,AL 




185F 


B088 


1286 




MOV 


AL,88H 


; LSB » 


1861 


A294 07 


1287 




MOV 


ILSB LED3.AL 




1864 


E87EFC 


1288 




CALL SPU LED.0ISFL 




1867 


E8E8FD 


1289 




CALL T1MER_3_SEC 








1290 










186A 


E34DFF 


1291 




CALL NEXT_C0NT1HUE 


; CCt Key Input Wait 333 






1292 








186D 


A089Q7 


1293 




MOV 


AL , CKEY DATA 3 




1870 


E891F8 


1294 




CALL KAZUKO 




1873 


7264 


1295 




JC RANDOM OUT 




1973 


B700 


1296 




MOV 


BH, 0 ; 




1877 


8A1E2807 


1297 




MOV 


BL,tIC_BYTEJ 




1878 


88F3 


1298 




MOV 


S I /BX 




187D 


E83E06 


1299 




CALL KEY_ BUFF ADRS 


AH ■ I 1*t KEY 3 


1830 


8A20 


1300 
1301 


i 


MOV 


AH,CSI3£BX3 i 


AL - t K£Y__DATA 3 


1832 


A28407 


1302 




MOV 


tLSB_LED3,AL ; 


LED Display 


1883 


88266307 


1303 




MOV 


CMSB LED J* AH ; 


1889 


E83206 


1304 




CALL KEY_BUFF_ADRS ; 




188C 


894004 


1303 




MOV 


CSI3CBX+43,AX ; 




188F 


E819FC 


1306 




CALL SPU LEO 0 ISP j 








1307 






; 




1892 


E801 FE 


1308 




CALL LED BIN_BX 




1893 


E819FD 


1309 




CALL AUTHO KAI 




1898 


747D 


131 0 




JZ WT NO WT END 








131 1 


i 
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SOUPCE LIKE 



189A 


E836F& 


1312 




CALL SC_n0DE_KAl 


I89D 


7328 


1313 




JHZ TUNE SURU 


1 89F 


E8 1 CFD 


1314 




CALL PC_CODE_&_ »CAI 


1802 


7426 


1315 
1316 


# 


J2 TUNE_SURU 


1864 


E8EFFD- 


1317 




CALL LED_BIH_BX. 


1 6ft 7 


E869FD 


1318 




CALL COHV BIT_AL 


1 BAA 


BE0001 


1319 




HOV SI„PC_FC LIST 
AND «L,tS13CBX3 


18 AD 


2200 


1320 




I8AF 




1 32 1 
1 322 


1 


JH2 TUNE_SURU 


1 8B1 


E87303 


1 323 




CALL AHCO_IKPUT 


1884 


EB2E06 


1324 




CALL ANGO~BIM_DX 
CALL PC_CODE_ADRS 


1887 


E82 1 FD 


1 

■ J<3 




f 8BA 


3810 


1326 




CnP DX,7slKBXJ 


1 88C 


7324 






JHZ HSGERB_WT_END 


1 8BE 


E8FD05 


1 328 




CALL KEY b5jFF~ADRS 


1 8C1 


884 004 


1 329 




ItOV AX, E5X3tBX*43 


I8C4 


A38407 


1 330 




HOV CLSB LED 3. AX 


I8C7 


EBE 1 FB 


1331 
1 332 




CALL SPU_LED_DI5P 


1 8CA 


EB3CFD 


1 334 


Tttur cttfiii- 
1 


CALL FVFNT TO BA^IC 

WILL V & " V P ~ ^ * W 


1 BCD 




1333 
1 336 


I 


CALL LED VIEV_TBL 


1880 


E81CF9 


1 337 
1 338 


2 


call run converter 


1 8D3 


Al 1 A07 


1 339 


ucvt run * 


MOV OK fB_SF POIMT1 


18D6 


E9E2FE 


1 340 
1341 




IMP urvT fIC 


t8D9 


3C16 


1342 


RftHDOH_Oi'T t 


tnr RL # CLEAN^KfcT^LUDfc 
UKZ HSGERP UT END 


I8DB 


73 S3 


1 343 




I8DD 


E886FB 


1344 




CALL SP0_V?Ew2dISP 


18C0 


EBF1 


1345 
1346 


t 


J»P NEXT_END 


18£2 


887243 


1347 




nov AX,*SC)I_EP 


I8E5 


EB8CFB 


1348 


nSG_UT_END 1 


CALL SPU_LED_*X 


18E8 


E838FI* 


134? 

1330 


UfcIT_END: 


CALL TinER_t_SEC 


18C8 


E8CCFE 


1?5I 
1352 


IF_TlMEOOT_EHb: 


CALL KEXT_CONTlMUE 


18EE 


A 089 07 


1353 




K0V AL.TKEt_P.»TA) 


18FI 


3C00 


1354 




CHP AL.TIMEP OUT^CODE 


18F3 


74 03 


1353 




J2 RAKDOn.nODORI 


I8F5 


E91BFF 


1356 
1357 


l 


JKP 6ASE v RDUT)NE 


18F8 


P08007 


1358 


RANDOH_HODOR1 » 


MOV AL , t NDV^EVEMT ) 


16FP 


P4D62E07 


1359 




TEST AL.lCONV_NO_B3TJ 


18FF 


7503 


1360 




JN2 EVENT_nODOPI~ 


1901 


E892FB 


t36l 




CALL SPO^VIEW DISP 


1904 


EBCD 


1362 




JRP NEXT_END 


1906 


6E3000 


1363 


EVEHT.rtOPOR: : 


HOV SI.EVENT v CHAN»tEL 


1909 


03362407 


1364 




ADD Sl,[C0MV~N03 


190P 


8BIC 


1363 




nov Bx # rsi3 


190F 


E856FE 


1366 




CALL B1MDEC_L£D 


1912 


E896FB 


1367 




CALL SPU_LED DISP 


1913 


EB8C 


1368 




JMP MEXT_EW 



; PC Ho4« D*9* PC *H«p Hi *ruk« 



; IF PC_CODE O Input Cod* Th«r. PC.Corttrol 
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SOURCE LINE 



1917 E82CFD 

19IA E89DFE 

1910 A08907 
1920 3C00 
1922 74 03 
1924 E9ECFE 
1927 BBDCD4 
1930 EB89 



192C E6AAFA 
192F E862FA 
1932 E8EEFA 

1935 A11C07 
1938 EB80FE 
1938 E8ACF9 
193E 7203 

1940 E842F8 

1943 E982FE 



1946 E8COFC 
1949 22D60EOO 
1940 7433 

194F E8EAFD 
1952 E8EAFC 

1955 EB62FE 

1958 A08907 
1958 3C0O 
195D 7553 

I95F E814FA 
1962 E8E0FC 



1369 } 

1370 ; 

1371 UT HO WT EHDt 

1372 j 
1373 
1374 ; 
1375 
1376 
1377 
1378 

1379 PlSC_NO UT EHOi 

1380 

1381 

1382 

1383 

1384 t 

1385 ; 

1386 i 

1387 ; 
138B i 

1389 j 



CALL TIrtER_t_sEC 

CALL HEXT___COMT I HUE 

HOV AL.CKEY_DATA} 
CttP AL« TlnER OUT CODE 

J2 hsc_mo_vt~end~ 

JMP BASE_*OUTINE 

HOV AX, ASCII NO j | S» c 

JHP HSC_WT_ENP 



-No" 



SPO OFF Key Optratlon 



1390 OP_SPU OFF i 

1391 

1392 

1393 ; • <--»•-.*—.» 

1394 

1395 

1396 

1397 

1398 ; 

1399 

1400 ; 

1401 nOK] ; 
1402 

1403 
1404 
1403 

14 06 j 

1407 ; 

1408 ; 

1409 ; 

1410 ; , 

I4t| UP_C HftHHEL OP: 
1412 

1413 
1414 ; 

1413 UP SCAM: 

1*16 

1417 ; 

1418 

I4T9 ; 

1420 

1421 

1422 

1423 ; 

1424 YUh'0: 
1425 



CALL SPU_RELAY_OFF 
CALL SPO.CLEAR OfSP 
CALL EVENT_L£D~OFF 

HOV AX,lIMIT_POXMTJ 
CALL NEXT.OS 
CALL 5TP_C0NVERTER 
JC HPKJ 

CALL COMV_P_OFF_CMD 
JHP RETUPH OS 



Kor.y* Tann*ru Ambiduri H.<** OS ni«« O 0or*n S 



UP Channel Chang* 



CALL C0MV_8IT_AL 

AND AL.tSCAN_hOt>E FLACJ 

JZ UP.PCFC 

CALL UF_SCAN_SEARCH 
CALL TjnER_03_SEC 

CALL NEXT^CONTINUE 

HOV AL.CKEY_D*TAJ 
C«P AL,TinEP_OUT_CODE 
JH2 UP_OOUM_EX I T~ 

CALL SPU_ST*TUS REO 
CALL TXHEP._UD_sIc 
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SOUPCE LINE 







1426 






CALL HEXT_CONTINUE 


1-965 


E852FE 


1427 
1426 






1968 


A08907 


1429 






nOV AL,CKEY_DATAJ 


1 96B 


3C1 C 


1 430 






CHP AL, KEY PUSH.COOE 
JH2 UP DOUN_EXIT 


1 96D 


7548 


1431 






196F 


E8CAFD 


1432 






CALL UP_SCAN_SEARCH 


1 972 


E8BEFC 


1433 
1434 


J 




CALL T1MER_02_SEC 


1975 


E842FE 


1435 
1436 


1 




CALL NEXT^CONT I HUE 


1978 


A 089 07 


1437 






HOV AL * t KEY_DAT A 3 


197B 


3C00 


1438 






CMP AL,TIMER_OUT_CODE 


1 970 


74E0 


t439 






JZ YUKO 


197F 


E93500 


1440 
1441 
1442 






JMP UPJ>GWN EXIT 


1 982 


E862FC 


1443 


UP PCFC: 


CALL PCFC_MnP_ARUKA 


1 985 


724 0 


1444 
1445 






JC UP_N0_MAP 


1987 


E88FFD 


1446 






CALL UP PCFC_SEARCH 


l'9SA 


E8B2FC 


1447 
1 448 


; 




CALL TIMER_OS_SEC 


1 98D 


E82AFE 


1^449 
1450 


} 




CALL NEXT_CONT I HUE 


1 990 


A0B907 


1451 






HOV AL,CKEY DATA3 


1993 


3C00 


1452 






CMP AL,TINERJ)UT_CODE 


1995 


7520 


1453 
1454 


i 




JN2 UP_DOUN_EXIT 


1 997 


EBDCF9 


1455 


YASUKOt 


CALL SPU cTATUS_REO 


199A 


EBA6FC 
/ 


1456 
1457 


J 




CALL T1MER_UD_SEC 


199D 


E6 1 AFE 


1459 






CALL NEXT CONTINUE 


19A0 


A08907 


1460 






MOV AL - CKEY DATA] 


19*3 


3C1C 


1461 






CMP AL , KEY PUSH.CODE 


19A5 


7510 


1462 






JNZ UP.DOUN EXIT 
CALL UP PCFC SEARCH 


1?f»7 


E86FFD 


1463 






190A 


E896FC 


1464 
1465 


I 




CALL TIMER_02_SEC 


19AD 


E80AFE 


:466 
1467 


; 




CALL NEXT_CONT I HUE 


19D0 


A08907 


1468 






MOV AL, CKEY_DATA3 


I9B3 


3C00 


1469 






CMP AL,T1MER__0UT_CDDE 


19B5 


74E0 


1470 
1471 
1472 


; 
) 




JZ YASUKO 


19B7 


A089 07 


1473 


UP_DOUN_EXIT: 


MOV AL, r KEY_DATAJ 


19CA 


3C00 


1474 




CMP AL,TIHER_OUT_CODE 


19BC 


7506 


1475 






JNZ MXKA 


19BE 


E8D5FA 


1476 






CALL SPU_VIEW_DISP 


19C1 


E82BF8 


1477 






CALL RUN.CONVERTER 


19C4 


E94CFE 


1478 


niKAl 


JMP BASE_ROUTINE 






1479 


t 






19C7 


E95DFF 


1480 


UP_NO_M*Pt 


JMP MSC_NO_UT_END 






1481 
1482 









; Key Releare or Another Ke 



Another Key 
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HEMLETT-PPCKARD; 80e6 Assembler 
SOURCE LINE 





1 483 ; 






1 484 J 


Adding Channels to the FC/PC List 




1 435 * 










•of a roDtrr 
1 "'*H too lrt 




TOLL VIFU TPL LFt> 


torn CQi**£Pf* 


1 488 


CALL LED BIN BX 


l~WU DCUvVI 


1 489 


MOV SI, PC FC LIST 


i on corner 




CALL COHV BIT AL 


i Qft£ nn n n 

I7WD UOUU 


1 ^7 1 


OP [SI 3TBX3 AL 






HOV AX. ASCI I AD 


iqnp FQ07FF 


1 493 


JrtP nSG_WT END 










1 S 53 J 










*" 


1 AO? > 










19DE E832FC 


1499 D0UH_CH_0P! 


C A LL CO NV_B 1 T_AL 


19E1 22 06 OE 00 


1300 


HrtP RL , L 5tMn_nUL't_r LAG J 


19E5 7432 


1301 


1^ P^v 1 1 

JZ PW_PCFC 




1302 i 




19E7 E8EDFC 


15 03 DW_SChN i 




19F.A E832FC 


1 304 


CAt t TTMtro n«t err 




1303 ; 




19ED E8CAFD 


1306 


CALL NEXT_CONTINUE 




1307 j 




19ro A08907 


1 308 


HOV AL, CKEY_DATA3 


19F3 3C00 


1 309 


CUP AL s T I MER_0UT_C0DE 


19F5 7520 


131 0 


JM2 D0WN — EXIT 




1311 ; 




19F7 E87CF9 


1312 EIKO: 


CALL SPU_STATUS_REQ 


19TA E848FC 


1513 


CALL T1MER_UD_SEC 




1314 ; 




19FD E68AFD 


1513 


CALL NEXT_CONTINUE 




1316 ; 




1A00 A08907 


1517 


MOV AL, CKEY_ DATA 3 


1*03 3CIC 


1516 


CMP AL,KEY_PUSH_CODE 


1A05 7510 


1519 


JHZ D0WH_EXIT 


1A07 E8CDFC 


1320 


CALL DW_SCAM_SEARCH 


1A0A E826FC 


1321 


CALL TIMER_02_SEC 




1 322 ; 




1A0l> E8AAFD 


1323 


CALL NEXT_C0NT I HUE 




1324 ; 




1A10 A08907 


1525 


MOV AL, tKEY_DATA3 


1A13 3CO0 


1526 


CMP AL, TIMER OUT CODE 


1A13 74E0 


1527 


JZ EIKO 


1A17 EB9E 


1528 DOWN EXIT: 


*JMP UP_DOUN_EXIT 








lAf9 E8CBFB 


1330 DU PCFC: 


CALL PCFCJ1AP_ARUKA . 


1A1C 7232 


1331 


JC DW_N0_MAP ~ 




1332 i 




1 AYE E805FC 


1533 


CALL DU_PCFC_SEARCH 


1A2I E81BFC 


1334 


CALL TIMER_05_SEC 




1333 ; 




1A24 E893F0 


1336 


CALL HEXT_COMTIMUE 




1337 ; 




1A27 A 089 07 


1338 


MOV AL, CKEY_DATAJ 


1A2A 3CO0 


1339 


CMP AL,T1MEP_0UT_C0DE 
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HEWLETT-PACKARD i 8096 As*«*bl«r 
SOURCE LINE 



1A2C 73E9 

1A2C E94SF9 
1A31 E911FC 

1A34 (993FD 

1A37 A 099 07 
IA3A 3C1C 
1A3C 73D9 
1ft3£ E893FC 

imi eoctfo 

1A44 E873FD 

1*47 A 08907 
1A4A 3C0O 
1A4C 74E0 
1A4E EBC7 

1A30 E9D4FE 



1AS3 E82DFD 
1A56 EB48FA 
1A39 E8F4F9 

1A3C E839FD 

1A3F A 099 07 
1«62 3C00 
1A*4 7503 
1A66 E98FFE 

1A69 3C1S 
1A6B 7339 

1A60 E84EFB 
1A70 7410 

1A72 E88203 
1A73 E86D04 

tare E860FB 

1A7B 3B10 
t»7D 7403 

IA7F E960FE 



1340 

1341 | 

1342 KEXKOi 
1343 

1344 i 

1943 

134* j 

1347 

1348 

1549 

1330 

1331 

1332 ; 

1333 

1334 j 

1335 

1336 

1337 

1338 

1339 ; 

1360 DU_N0_liAP i 

1361 

1362 

1363 

1364 

1S6S 

1366 

1367 j — — 

1366 t 

1369 ; 

1370 ; 

1571 i 

1372 $CAW_KEY_OP : 
1373 

1374 

1373 ; 
1376 
1377 t 
1378 
1379 
1360 
1381 

1382 i 

- 1383 SCAK_AFTER: 
1394 

1383 t —*»•—•« 
1386 SO*N_SCAH: 
1387 

1368 t 
1389 
1390 
1391 
1392 
1393 
1394 I 
1393 
1396 t 



JHZ DOVM_CXIT 

CALL 8PU STATUS.REO 
CALL TI«£R_UD_SEC 

CALL M£X7_CDKTIHUE * 

HOV AL» tlCEY^JPATAj 
CKF AL # KEY PU9M_COOE 

JHZ DOIW.EXIT 

CALL Dtt_rerC13EA*CH 

CALL TlnG9_t2JB*C 

CALL NE3tT_C0HTlNUE 

H0V AL,CKEY_DATAJ 
CHP AL,Tltt£ft_OUT_CODE 
JZ KEIKO 
JHP DOUHJEXIT 

JtSP hsg_no_ut_end 



SCAM K*y Operation 



CALL SCFCPC nODE_AX 
CALL SPU.LE& AX 
CALL T1KER_3_SEC 

CALL MEXT_COMTINUE 

HOV AL.CKCy DATA! 
CHP AL . T I HER_OUT_CO£E 
JHZ SC AH. AFTER 
JKP RAHDOH^ITODORr 

CMP AL,SCAM_KEY_CODE 
JH2 SCAN ftHOTKER 



CALL PC.CODE 0 KAt 
JZ SC_FC_PC_XCHC 

CALL ANGO.IHPUT 
CALL AHCO.BIM^DX 
CALL PC.CODE.ADRS 
CHP OX,tSIJlBX) 
JZ SC_FC_PC_XCHG 

JHP HSCERR_BT_EHD 



; IF PC_COD€ <> Input Cod« Th«n PC.£r#-«? 
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HEWLETT -PACKARD: 8086 Arre»Mer 
SOURCE LINE 



IRB2 
1AB3 
1A09 
IA6D 
1P8F 
1A92 
1A93 
1A98 
1 A9A 
1A9D 
1AA0 
1AA3 



E68EFB 
3O06OEOD 
22060E00 
74 06 

E93DFE 

E826FB 

7306 

884346 

E94SFE 

BB4350 

E93FFE 



1AA6 3C12 
1AA8 7403 
1 AAA E966FD 



IAAD E80EFB 
IAB0 7400 

IAB2 E87203 
IAB3 EB2D04 
1 ABB E820FB 
t ABB 3B10 
tABD 731F 

•IUBT E6CE02 
1AC2 EB7AFB 

1AC3 EBF2FC 

1ACB ES5304 
1ACB 7303 
1ACD E9I2FE 

1AD0 E81204 
1AD3 E805FB 
1AD6 8910 

1AD8 88354 1 
1ADB E907FE 



1flt>E E90IFE 



1AE1 E89AFB 

IAE4 EBAFFB 

IAE7 BEOOOI 

IAEA E826FB 



1397 
1398 
1399 
1600 
1601 
1602 
1603 
1604 
1603 
1606 
1607 
1608 
1609 
1610 
V6U 
1612 
1613 
1614 
1613 
1616 
1617 
1618 
1619 
f620 
1621 
1622 
1623 
1624 
1623 
1626 
1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 
1633 
1636 
1637 
1638 
1639 
164 0 
1641 
1642 
1643 
1644 
1643 
1646 
1647 
1646 
1649 
1630 
1631 
1632 
1633 



SC_FC_PC_XCHG; 

Eni_TO_SCANi 

Ef1I_T0_FCPCi 

EM_TO_FCt 

EMI_TO_PC: 

i 
) 

SCAH_ANOTHER : 



; 
; 

PC CODE XCHC: 



HEV_PC_CODE : 
t 

; 

KEV_PC_5ET : 



PC_CODE_ERR : 



CALL COWV_BIT AL 
XOR ISCAH_K0DE.FLAC5.AL 
AND AL, tSCAH NODE FLAG) 
J2 EHI_T0 FCPC 

nov ax,ascji_sc 

JHP «SC_yT.END 

call pc_code„o_koi 

,WZ Eh*i_TO PC 
MOV AX,ASCU_FC 
JHP «SC_UT_END 

nov ax,ascii_pc 

JMP HSG_tfT_END 



CHP AL,AUTHO_KEY_CODE 
J2 PC_CODE_XCMC 
JHP BASE_ROUTlHE 



IF PC.CODE - 0 THEN "HEW" ELSE AMSHO-KTY-IN 

CALL PC_CODE_0_KAI 
JZ N£y_PC_COOE 



CALL AMG0_1NPUT 
CALL ANGO~BIH_DX 
CALL PC_CODE_ADRS 
ChP DX,CSI3£BX1 
JHZ PC_CODE_ERR 



IF PC_CODE <> Input Code Then PC_Erro 



CALL AHGO TOUROKU 
CALL TlrtEP_03_SEC 

CALL MEXT_COHTIHUE 

CALL ANGO_DI SPLAY 
JKC KEU_PC_SET 
JKP ltSGERR_WT_EHD 

CALL AMG0_B1N_DX 
CALL PC_CODE.ADRS 

nov csntBX).Dx 
nov ax,ascm_au 

JKP n$C_WT_EMD 



JRP MSCERP WT EHP 



Deleting Channel? fro» the FC»*PC List 



CLEAR KEY OP: 



CALL VIEU_TBL_LED 
CALL LED_BIM_& X 
nov SJ.PC FC.LJST 
CALL C0WV~8|T_AL 



0167237 

310 



HEWLETT -PflCKORD: 8086 I «r 

SOURCE LINE 



IAED 34FF 


1634 


AUK HU* OrrH 


IAEF 2000 


1633 


AND CSlJtBXj/fiL 




1636 ; 




1AF1 B64364 


1637 


HOV ha » hSC 1 I__l/t 


1AF4 E9EEFD 


1638 


imd mcp lit eun 










1660 ; 






1661 ; 


Send Key Funct ion 




1662 1 










1AF7 B84333 


1664 SEHD_KEY_OP t 


HOV AX,ASCII_SE 


1AFA E8A7F9 


1663 


CALL SPU_LED_AX 




1666 t 




1AFD E813FB 


1667 


CALL CONV_BIT — AL 


1B0O 22063008 


1668 


AND AL, tSEND_ENABLE3 


1 8 04 7303 


1669 


JN2 SEND_KYOVA 


IB 06 E90EFE 


1670 


JHP UT — N0_WT^END 




1671 ; 




IB 09 E846FB 


1672 SEND_KYOKA: 


aai i » » urn e ijr/i 

CALL TIMfcR_5_ScC 




1673 ; 




1B0C E8ABFC 


1674 


CALL NEXT_C0HTIHUE 




1673 ; 




IB OF A 08907 


1676 


MOV AL, CKEY_DATA3 


tBI2 E8EFF3 


1677 


CALL KAZUKO 


IBIS 7303 


1678 


JNC SETUKO 


IBI7 E9BFFD 


1679 


JMP RANDOM_OUT 


1B1A A29407 


1680 SETUKOi 


MOV CL$B_LED3# AL 


IBID 8A1E3308 


1681 


MOV BL , C SEND. I NDEX 3 


1B21 80FB80 


1682 


CMP BL,SEND_Hft* 


1B24 7203 


1683 


JC TftMIKO 


IB 26 E9EEFD 


1684 TAN I: 


JMP UT_NO_WT_END 


1B29 B420 


1683 TftrtIKO: 


MOV AH, 2 OH 


1B2B 88268507 


1686 


nov vn5e_ .LED j . »h 


1B2F E88C03 


1687 


CALL K E Y_BUF F — A D R S 


1B32 A08907 


1688 


MOV AL, CKEY_DATA3 


1B35 8800 


1689 


MOV CSI3CBX3-AL 


1B37 E8ABF9 


1690 


CALL SPU LED DISFL 


1B30 E813FB 


1691 


CALL TlHER_3_SEC 




1692 ; 




IB30 E87AFC 


1693 


CALL NEXT_CONTINUE 




1694 ; 




IB40 A08907 


1695 


MOV AL, tKEY_DATA3 


1B43 3C16 


1696 


CMP AL, CLEAR JCEY_C0DE 


1B43 74B0 


1697 


JZ SEND_KEY_OP 


1847 3C12 


169B 


CMP AL,AUTHO_KEY_CODE 


1B49 730B 


1699 


JMZ TAMI 




1700 ; 




1B4B E87003 


1701 


CALL KEY_BUFF_ADRS 


1B4C 8A00 


1702 


MOV AL,CSI3CBX3 


1B50 BE3308 


1703 


MOV SI,SEMDJ>ATA_BUFF 


IB33 B700 


1704 


MOV BH,0 


1BS5 8A1E33 08 


1703 


MOV BL,t$EHD INDEX! 


1839 8A262807 


1706 


MOV AH, tIC BYTE 3 


IB3D 886001 


1707 


MOV CSI3tBX+13>AH 


1B60 884002 


1708 


MOV CSI 3 CBX+23 , AL 


1B63 80C302 


1709 


ADD BL,2 


IB66 881E3308 


1710 


MOV CSEND_INDEX3,BL 
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HEWLETT-PACKARD: 8086 As*enbler 



SOURCE LINE 









I 






rooH 


B8534 1 


1712 




MOV AX,ASCII_AU 




1 DOL> 




1713 




JMP HSG_UT_END 








1714 












1713 






















1716 


* 










1717 


t 


Event Key Operation 








1718 


I 










1719 








1 870 


E84BFA 


1720 


EVENT_KEY_OP : 


CALL PC CODE 0 KAI 




1B73 


741 0 


1721 




JZ EV_PC_0K_Y0 








1722 


I 






1B73 


E8AF02 


1723 




CALL ANCO_INPUT 


; PC Code Input 


1B73 


E66A03 


1 724 




CALL ANG0_BIN_DX 


1B7B 


E65DFA 


1725 




CALL PC_C0DE_A0R$ 




1B7E 


3B1 0 


1-726 




ChP DX,7sntBX3 




IB80 


74 03 


1 727 




JZ EV_PC_0K_Y0 




IBB2 


E95DFD 


1 728 


EVENT_ ERR : 


JMP NSCERR_WT_END 








1729 


; 






1B83 




1730 


EV_PC_OK_YO : 




; Event Enable ? 


1B85 


B67230 


1731 




(10V AX, ASCI I PR 




1B88 


E819F9 


1732 




CALL SPU_LED~AX 




1B8B 


EBB8FA 


1733 




CALL TIHER_1_SEC 








f734 








IB8E 


E829FC 


1735 




CALL NEXT_C0NT I HUE 








1 736 








1B91 


E86601 


1737 




CALL YOYAKU SEARCH 




1B94 


7203 


1738 




JC Y_HAJIHE 




1 B96 


E9C600 


1739 




JMP FORCED_EVEMT 








1740 


i 






VB99 


B872S0 


1741 


Y_HAJIME: 


MOV AX,ASCII_PR 




1B9C 


E8B3F9 


1742 




CALL SPU_LED_AX 




1B9F 


E8B6FA 


1743 




CALL TIMER_10_SEC 








1744 


; 






1BA2 


E813FC 


1743 




CALL HEXT — CONTINUE 








1746 


; 






IB A3 


A 089 07 


1747 




MOV AL,CKEY_DATA3 




1BA8 


E91 1 00 


1748 




JMP EVENT_1ST_KEY 








1749 








1 BAB 


E8AAFA 


1750 
1731 


EVEHT_KEY_UAIT: 


CALL TIMER_10_SEC 




1BAE 


E809FC 


1732 




CALL NEXT_CONTINU£ 








1753 








1BB1 


A 089 07 


1734 




MOV AL, tKEY_DATA3 




1BB4 


3C12 


1753 




CMP AL , AUTHO_KEY_CDDE 




1886 


7420 


1736 




JZ EVENT_AUTHO 




ieee 


3C16 


1757 




CMP AL,CLEAR_KEY_CODE 




1BBA 


7432 


1738 




JZ EVENT CLEAR 




1 BBC 


3C10 


1759 


EVENT_1ST_>CEY» 


CHP AL,PLUS_1CEY_C0DE 




1BBE 


7441 


1760 




JZ EVENT__PLUS 




1BC0 


3C14 


1761 




CMP AL, MINUS KEY CODE 




1BC2 


7443 


1762 




JZ EVENT.MINUS 




f BC4 


3C00 


1763 




CMP AL, TIMER OUT CODE 




1BC6 


74 OB 


1764 




JZ EVENT T OUT 




16C8 


3C11 


1763 




CMP AL » EVENT_KEY — CODE 




1BCA 


74 OA 


1766 




JZ EVENT EVENT 




1BCC 


E833F3 


1767 




CALL KAZUKO 





I 
I 

i 
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SOURCE LINE 



1BCF 733E 
1BD1 EBAF 

1BD3 E922FD 

1BD6 ES30FA 
1BD9 E6A2FA 
1BDC E810F6 
1BDF E8C9F8 
I6E2 E9EEFC 

1BE3 E8B600 
1BEB B83341 
1BEB E90B00 

I BEE EBCBOO 
1BF1 7319 
1BF3 B84364 
1BF6 E8ABF8 
1BF9 E84AFA 

1BFC EBBBFB 

1BFF EB84 

1C01 E80A01 
1C04 E90300 
1C07 E84E01 
1C0A 7353 
1C0C E918FD 

1C0F B7B0 
ICtl BA1E2807 
1C13 8BF3 
1C17 E8A402 
1C1« 8800 

IC1C A285Q7 
«CtF B08B 
1C21 A28407 
IC24 E8F8F8 
1C27 E828FA 

1C2R E88DFB 

1C2D A 089 07 
1C30 E801F4 
1C33 7249 
1C33 B700 
1C37 8A1E2807 
1C3B 8BF3 
1C3D E87E02 
1C40 8A20 

IC42 A284 07 
1C45 8S268307 
1C49 EB7202 



1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1783 
1786 
1787 
17B8 
1789 
1790 
1791 
1792 
1793 
1794 
1793 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
181 1 
1812 
1813 
1814 
1813 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 



EVENTJT J5UT : 
J 

EVENT_EVEHT t 



EVEMTJWTHO : 



EVEHT_CLEAR : 

event — use i 
i 
i 

$ 

EVENT_PLUS : 
EVENT_MINUSt 

evehOjd : 

EVENT_.NO : 
R»NDO*1_Y0YAKU : 



JHC RANDOM_YOYAKU 
JMP EVENT_EPP 

JMP RAHDOM_MOI>ORI 

CALL EVENT_TO_BASIC 
CALL VIEU_T6L_L£D 
CALL RUN_CONVERTER 
CALL SPU_LED_OXSP 
JMP NEXT_END 

CALL KEIYAKU 
HOV AX,ASCII_AU 
JMP EVENT_MSG 

CALL KAlYAKU 
JHC EVEMT.NO 
MOV AX,ASCII_DE 
CALL SPU_LED_AX 
CALL TIMER_1_SEC 

CALL NEXTJTONTIMUE 

JMP EV_PC_OK_YO 

CALL UP_YOYAKU 
JMP EVEHT_UD 
CALL 0OUN_YOYAKU 
JHC FORCED_EVENT 
JMP MSC_HO^UT.EHD 

MOV BH,0 

MOV BL,CIC_BYTE3 

MOV SI.BX 

CALL KEY_BUFF_ADRS 

MOV CBX3CSI3,AL 

MOV C MSB_LED 3 » AL 
MOV AL,88H 
MOV CLSB_LED3,AL 
CALL SPU_LED_FLASH 
CALL TIMER_5_SEC 

CALL NEXT_COKTIMUE 

MOV AL,CKEY_DATA1 

call kazuko 
jc irc_y0yaku 
mov bhTo 
mov bl,cic_byte3 

MOV SI.BX 

CALL KEY BUFF_ODftS 

MOV AH,tSI3lBX3 

MOV CLSB_LED3,AL 
MOV CMSB LED 1, AH 
CALL KEY BUFF_ADRS 



P»y Channel Shinlci K*iy*ku 



; LSB - 



i CtC K*y Input Wait 333 



AH » t 1st KEY 3 
ftL - t KEY^DATA 3 

LED DispUy 
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SOURCE LINE 



tC4C 


894 004 


1 823 




MOV 


CSI3CBX+43.AX 


1-C4F 


E8CDF8 


l oZo 




CALL SPU_LED_FLASH 


I C32 


£84 1 FA 


1 827 




CALL 


. LED_8IN_BX 






1 828 








1 C33 


8B3628 07 


1 829 




MOV 


SI, CIC BYTE J 


1 C59 




1 OTA 




ADD 


SI, HELP 


1C3D 


881C 


1 831 




nov 


CSI3,BL 






1 832 


I 






1 C3F 


E83000 


1 833 


r~ r"\ r> tr fv titPUT • 
FORCED_EVEHT : 


CALL EV_FREQ__ADRS 


1C62 


833C00 


1 834 




CMP 


WORD PTR CSI3,0 


1C63 


741 7 


1 835 




JZ IRCYOYAKU 


1C67 


833C01 


1 836 




CMP 


WORD PTR CSI 3 > 1 


1C6A 


74 OC 


1 837 




J2 EVENT RT 1 






1 838 


; 






1C6C 


E8SD00 


1839 




CALL PAY_CH MIRU 


1C6F 


E839F8 


1 640 




CALL SPiTlED DISP 


1C72 


E8QE01 


1841 




CALL EVENT bTn TBL 


1C75 


E933FF 


1 842 




JMP 


EVENTJCEY_UAIT 






1843 








tC78 


E8A4F8 


1844 


EVENT_RT1 i 


CALL SPU LED FLASH 


1C7B 


E92DFF 


1843 




JMP 


EVENT_KEY_UAIT 






1846 


i 






1C7E 


E996FC 


1847 


IRGJVOYAKUl 


JMP 


VT_MO_WT_END 






1848 


; 










1849 




SI « ES_EVENT TIMER ♦ 






1830 


; 






IC81 


883624 07 


1831 


ES_PAY_STATU3 t 


MOV 


SXjCCONV N03 


1C83 


B1 07 


1832 




MOV 


CL,7 


1C87 


D3C6 


1833 




ROL 


Sl,CL 


1CB9 


81C60006 


1854 




ADD 


SI ,ES_EVENT_TIMER 


4C8D 


03361 E 07 


1835 




ADD 


SI, CBTNflRY_LED3 


1C91 


C3s 


1836 




RET 








1837 


s 






1C92 


BE0009 


1838 


EV_FREQ_ADRS: 


MOV 


SI,EVENT_NO_FREe 


1C93 


03361 E07 


1859 




ADD 


SI, CBINARY_LED3 


IC99 


0336 IE 07 


1860 




ADD 


SI, CBINARY_LED3 


1C90 


C3 


1861 




RET 








1862 


t 






1C9E 


88362807 


1863 


KEIYAk'lJ. 


MOV 


SI, CIC BYTE 3 


1CA2 


81C6000A 


1864 




ADD 


SI, HELP 


t CA6 


8A1C 


1 863 




MOV 


BL,tSI3 


1CA8 


B700 


1866 




MOV 


BH, 0 


1CAA 


891E1E07 


1867 




MOV 


[BINARY LED3.BX 


1CAE 


E8D0FF 


1868 




CALL ES PAY STATUS 


1C81 


268024F8 


1869 




AND 


BYTE PTR E$:(SI3,l 


1CB3 


A02A07 


1870 




MOV 


AL,CDEVICE_N03 


1C88 


260804 


1871 




OR ES:tSI3,AL 


1CBB 


C3 


1872 




RET 




ICBC 


88362807 


1873 


KAIYAKU: 


MOV 


SI, tIC BYTE 3 


1CC0 


8IC6000A 


1874 




ADD 


SI, HELP 


ICC 4 


8A1C 


1873 




MOV 


BL,CSX3 


tCC6 


B700 


1876 




MOV 


BH,0 


1CC8 


891E1E07 


1877 




MOV 


CBINARYLED3 ,BX 


iccc 


E8B2FF 


1878 




CALL ES PAY STATUS 


1CCF 


26803CF8 


1879 




CMP 


BYTE PTR ES:tSI3,l 


1C03 


7306 


1880 




JNC 


KAIYAKU_ERR 


1CD3 


268024F8 


1881 




AND 


BYTE PTR ESiCSI3,l 



CtC Pa*/ Channel Tuning 333 
ICC Pas/ 333 



Timer Address 
Channe 1 
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SOURCE LINE 



1CD9 F9 
1CDA C3 
1CDB C3 

1CDC E8A2FF 
1CDF 8480 
1CE1 26803CF8 
1CE3 7202 
1CE7 B4C0 

1CE9 0A262E07 
ICED 802680 073F 
1CF2 08268007 
1CF6 E8F6F4 
1CF9 C3 

1CFA BE000A 

1CFD 03362807 

1D01 B700 

tD03 8A1C 

1D0S 83FBO0 

1D08 74 OF 

1D0A 48 

1D0B E90800 



1D0E 
1D11 
1D15 
1D17 
1D19 
1D1D 
1D1F 
1D21 
1023 
1D27 
1D28 
1D2B 
1D2D 
tD30 
1D34 
1D36 
1D38 
ID3A 
1D3B 



BEOOOA 
03362607 
B700 
8A1C 

8B362407 

B107 

D3e6 

81C60006 

B164 

43 

83FB64 

7203 

BBOtOO 

26F6000? 

7306 

FEC9 

73ED 

F9 

C3 



1D3C 891E1E07 
1D40 E823FA 

1D43 BE3000 
1D46 0336240? 
1D4ft 681C 

1D4C 8B362807 
1D30 81C6000A 
1P34 881 C 
1D36 F8 
1D37 C3 



1882 
1883 

1884 KAIYAKU_ERRt 
1883 ; 

1886 PAY_CH_MtRUl 

1887 

1888 

1889 

1890 

1891 J 

1892 HATUi 
1893 

1894 
1893 
1896 

1897 ; 

1898 YOY A KU — SEARCH : 
1899 

1900 
1901 
1902 
1903 
1904 
1905 

1906 i 

1907 UP_YOYAKUr 

1908 ~ 
1909 
1910 

1911 UP_WAKEARI : 

1912 

1913 

1914 

1913 

1916 UYLi 
1917 
1918 
1919 

1920 UYJ: 

1921 

1922 

1923 

1924 

1925 

1926 ; 

1927 UD_Y_RETi 
1928 

1929 ; 

1930 

1931 

1932 

1933 ; 

1934 

1933 

1936 

1937 

1938 



STC 
RET 
RET 

CALL £S_PAY_STATUS 
MOV AH, Ion "~ 

CMP BYTE PTR ES:tSX3,0F8H 
JC HATU 
nov AH,0C0H 

OR AH,tCONV_NO_BIT3 

AND BYTE PTR CNO«_EVENT3 , 3FH 

OR CN0U_EVENT3,AH 

CALL RUN_COHVERTER 

RET 

HOV 3 1, HELP 

ADD SI,CIC_BYTE3 

nov BH,0 

nov et,csn 

CMP 8X,0 

42 UP.UAICEARI 

DEC BX 

JMP UP_tf AKEAR I 

MOV SI. HELP 

ADD SI,CIC_BYTE3 

MOV BH,0 

MOV BL,CSI3 

MOV Sl,CCONV_N03 

MOV CL„7 

ROL SI,CL 

ADD SI ,ES_EVENT_TIHER 
MOV CL,100 
INC BX 
CMP BX,100 
«iC UYJ 

nov bx,i 

TEST BYTE PTR ES : CSI 3 tBX 3 , 7 

JN2 UD_Y_RET 

DEC CL 

JNZ UYL 

STC 

RET 

MOV [BINARY J_ED1,BX 
CALL BINDEC_LED 

NOV SI, EVENT _CH ANNEL 
ADD SI,CC0NV_N03 
MOV CS13,BL 

NOV SI,tIC_BYTE3 
ADD SI , HELP 
MOV [SI1,BL 
CLC 
RET 
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HEWLETT-PACKARD: 9086 As*emt>ler 
SOUFCE LINE 







1 939 


1 








1 940 






1D38 


BE 00 OA 


1 94 1 


yu w ri — iv thru t 


nvv 51 , HELP 


1 D3B 








A0D SI, tIC BYTES 


1D3F 


8A1C 


1943 




MOV BL,tSI3 


1 D6 1 


B700 


1 ^44 




mov BH, 0 


1D63 


8B3624 07 


1 945 




nuv 5 1 , i CONV^NO J 


1067 


B1 07 


1 946 




MOV CL,7 


f 069 


03C6 


1 947 




ROL SI,CL 


1 D6B 








ADO 3I,ES__EVENT TIMER 


106F 


B164 


1949 




MOV CL,100 ™ 


ID7t 


4B 


1950 


OYLt 


DEC BX 


1 D72 


7503 


t <*^t 
» 73 i 




JNZ 0YJ 


1D74 


BB6300 


1952 




MOV BX,99 


1D77 


26F60007 


1 953 


DY J t 


TboT BYTE PTR ES : CS I 3 C8X3 , 7 


1D78 


75BF 


1 934 






1 D7D 


FEC9 


1 ?33 




DEC CL 


1D7F 


73F0 


1956 




JN2 OYL 


1D81 


F9 


1 957 




STC 


1 D82 


C3 




t 


RET 


1 D83 


A01 E07 


1960 


PUrMT DTU TBI . 

tvfcrf t r P l n_ I BL. I 


MALI Al Pn*LiAnu i * 

MOV AL, CBINARY_LED3 


1 086 


BE3000 


1 961 




MOV S 1 1 EVEMT__CHAHHEL 


1 D89 


033624 07 


^962 




ADD SI t CC0HV_H03 


1 D8D 


8804 


1 963 




unu ret i ai 
MOV L S I J , AL 


1D8F 


C3 


1964 
1965 

1 TO© 


J 


RET 






1 ^67 

1 Q£fl 
I 7DO 










' 








1969 


J 


Another Subroutines 






1 97 0 


; 








1 971 










i 972 










1 973 






1 D90 


38 


1 974 


hNC0_TOUROKU : 


POP AX 


1 091 


Dc ft n nd 

DC V U v*t 


1 Q7V 

1 ?f3 




MOV SI ,HEXT_G0_ ADRS 


1 094 


8700 


1976 




•MOV BH, 0 


1 096 


OH 1 L&OUr 


) ?f ' 




MOV BL » t 2 C_B YTE 3 


1 D9A 


0208 


1 Q7U 
lfro 




ADD BL ,BL 


1 D9C 


890 0 


1 7 r 7 
1980 




MOV (SI3CBX},ftX 


1D9E 


B89C04 


1981 


AMCO_1_10: 


MOV AX, ASCI I NU 


IDA! 


E8 00F7 


1982 




CALL SPU__LED MX 


IDA4 


E8BIF8 


1983 




CALL T1MER_10_SEC 






1984 


; 




10ft? 


ESI OF A 


1983 




CALL MEXT_C0HT 1 HUE 






1986 


t 




1DAA 


E9FC00 


1967 




CALL ANG0_SUB 


1DAD 


7307 


1988 




JNC AHGO_7_20 


1DAF 


3C16 


1989 




CMP AL.CLEAR_KEV_CODE 


10B1 


7571 


1990 




JH2 AHC0_ ERR 


IDB3 


E942FB 


1991 




JMP RAND0M_M0D0RI 


1086 


8800 


1992 


«NG0_1 20 1 


MOV ESI3CBX3.AL 


1DB8 


8AO0 


1993 


AHCpIl_21 i 


MOV AL,tSI3tBX3 


1 DBA 


A284 07 


1994 




MOV tLSB_LED3,AL 


10BD 


B42Q 


1993 




MOV AH, 2 OH 



p 
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1DBF 


E60E01 


1996 






CALL ANG0_SUB1 






1997 


J 






1DC2 


E8F3F9 


1998 






CALL NEXT_CONTINUE 






1999 








1DCS 


E8E1 00 


2000 






CALL ANGO.SUB 


1DC8 


7306 


2001 






JHC ANGO 1_30 


1DCA 


3C16 


2002 






CMP AL, CLEAR JCEY_C0DE 


1DCC 


7336 


2003 






JN2 ANCO_ERR . 


IDCE 


EBCE 


2004 






JMP ANGO_1_10 


1DD0 


884 001 


2003 


ANGO. 


I_30t 


MOV CSI3CBX-M 3,AL 


1DD3 


8A4D01 


2006 


ANGO_ 


1_31 i 


MOV AL,tSXJtBX*l3 


1DDS 


A284 07 


£007 






MOV CLSB_LED3,AL 


1DD? 


8A20 


2008 






MOV AH,CS1UBXJ 


IDDB 


E8F200 


2009 






CALL ANGO.SUBI 






2010 








1DDE 


E809F9 


2011 






CALL NEXT_CONT I HUE 






2012 








1DE1 


E8C300 


2013 






CALL ANG0_SUB 


1DE4 


7346 


2014 






JHC ANCO 1.40 


1DE6 


3C16 


2013 






CMP AL,CLEAR_KEY_CODE 


1DEB 


73E9 


2016 






JNZ ANGO_1 w 37 


IDEA 


EBCC 


2017 






JMP ANG0_1_21 


1DEC 


884002 


2018 


ANGO 


1 40l 


MOV CSI3CBX+23,AL 


1DEF 


804002 


2019 


ANGO 1_41 : 


MOV AL # CSI3CBX+23 


1DF2 


A28407 


2020 






MOV CLS6_LEDJ,AL 


1DF3 


8A6001 


2021 






MOV AH,CSI3tBX*1 J 


1DF8 


E8D300 


2022 






CALL ANCO_$UB1 






2023 








1DFB 


E8BCF9 


2024 






CALL NEXT_CONTINUE 






2025 








tOFE 


E8A600 


2026 






CALL ANGO_SUB 


1E01 


7306 


2027 






JHC ANGO 1_RET 


1E03 


3C16 


2028 






CMP AL,CLEAPJCEY_CODE 


1E05 


7310 


2029 






JHZ ANGO.ERR 


1E07 


EBCA 


2030 






JMP ANG0~1_31 


1E09 


864 0 03 


2031 


ANGO l_RET: 


MOV CSIjTBX+3J,AL 


1E0C 


A28407 


2032 






MOV CLSB.LED3.AL 


IE OF 


8A6002 


2033 






MOV AH, lSI)(6X+2) 


1E12 


€88600 


2034 






CALL ANG0.SUB1 






2033 








1E15 


8E0004 


2036 






MOV SI .NEXT_CO_ADR$ 


1E16 


B700 


2037 






MOV BH.O 


1E1A 


8A1E2807 


2038 






MOV BL,CIC_BYTE3 


1E1E 


02DB 


2039 






ADO BL,BL 


1E20 


8B0O 


2040 






MOV AX,t$I3C6X3 


1E22 


30 


2041 






PUSH AX 


IE 23 


C3 


2042 






RET 






2043 


* 










2044 












2043 


J 






tE24 


E9BBFA 


2046 


ANCO_ERRt 


JMP HSCERR_UT_END 






2047 


S 










2048 


i 










2049 


} 






1E27 


38 


2050 


ANGO INPUT: 


POP AX 


1E28 


BE0004 


2031 






MOV SI,NEXT_CO_ADRS 


1E2B 


B700 


2032 






MOV BH,0 
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1E2D 8A1E2807 


2033 








nOW BL.tIC_BVTE3 


1E31 02DB 


2034 








ADD BL,BL 


1E33 8900 


2035 








nov £SIjcbx3,ax 




2036 










1E33 B8B6B6 


2037 


ANG0_2 1 0 : 


nDV AX , 0B6B6H 


1E38 E869F6 


2038 








CALL SPU_LED_AX 


1E3B E81 AF9 


2039 








CALL TIMER_IO_SEC 




2060 


J 








1E3E E879F9 


206t 








CALL NEXT_CONTINUE 




2062 


1 








1E41 EB6300 


2063 


ANG0_2_1 1 i 


CALL ANGO SUB 


tE44 7307 


2064 




JNC AHGD_2_20 


IE46 3C16 


2065 








CMP AL * CLEAR_KEV_CODE 


1E48 75DA 


2066 








JNZ ANC0_ERR 


1E4A E9ABFA 


2067 








JMP RANDOMJ10DOR1 


1E4D 8800 


2068 


ANGO_ 


** 


.20: 


MOV tSI3CBX3,*L 


1E4F B8B686 


2069 


AHCO. 




21 i 


MOV AX,86B6H 


1E32 E88900 


2070 








CALL ANGO_3'JB2 




2071 


1 








1E53 E862F9 


2072 








CALL NEKT_CONTINUE 




2073 










1E38 E84E00 


2074 








CALL ANCO_SUB 


1E5B 7306 


2075 








JNC ANGO 2 30 


1E3D 3C16 


2076 








CMP AL, CLEAR KEY_CODE 


1E5F 75C3 


2077 








JNZ AHG0_ERR 


IE61 EB02 


2078 








JMP ANGO_2_10 


1E63 884001 


2079 


ANGO_2_30» 


MOV ISI3CBX+13,AL 


1E66 88B620 


2030 


ANGO 2 31 : 


MOV AX,20B6H 


1E69 E87200 


2081 








CALL ANG0_SUB2 




2082 










1E6C E84BF9 


2083 








CALL NEXT_CONT I HUE 


✓ 


2084 


; 








1E6F E83700 


2085 








CALL ANGO_SUB 


1E72 7306 


2086 








JHC WNGO 2 40 


1E74 3C16 


2087 








CMP AL,CLEAR_KEY_CODE 


IE76 75AC 


2088 








JH2 AHGO_ERR 


1E79 EBD5 


2039 








JMP ANGO 2 21 


1E7A 884 002 


2090 


ANGO_ 


2 


,40: 


I10V tSI3CBX+23, AL 


1E7D B83620 


2 091 


ANGO 2 


_4l : 


nOV AX,2 0S6H 


1E80 E85B00 


2092 








CALL ANG0.SUB2 




2093 










1E93 E834F9 


2094 








CALL NEXT_CONT I HUE 




2095 










1E86 E82000 


2096 








CALL ANG0_3UB 


1E89 7306 


2097 








JNC ANC0_2 RET 


1E3B 3C16 


2093 








CMP AL. CLEAR KEY_C0DE 


1E8D 7393 


2099 








JNZ ANGO_EPP 


1E8F EBD3 


2100 








- jnP «NG0_2J51 


1E?1 8840O3 


2101 


ANGO. 


_2. 


_RETi 


MOV E5I3Tbx+?3.AL 


1E94 BS2020 


2102 








MOV AX,2020H 


1E97 ES4400 


2103 








CALL ANGD_SUB2 




2104 










1E9A BE0004 


2t03 








MOV SI.NEXT_GO_ADRS 


1E9D B700 


2106 








nov BH,0 


1E9F 8AIE2907 


2107 








MOV BL.EIC„BYTE3 


.1EA3 02DB 


21 08 








ADO BL,BL 


IE A3 8B0O 


21 09 








nOV AX,£SI3CBX3 



9- 



318 



0167237 



HEWLETT-PACKARD i 8086 A*S*»bl«r 
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1EA7 50 
1EA8 C3 



I Eft? 
IE AC 
IEAF 
IEB1 
1EB3 
IEB3 
IEB6 
IEB? 
IEBC 
1EBD 



A 089 07 

E333F2 

7300 

3CO0 

75 04 

38 

E93FFA 
E80200 
F9 
C3 



t EBE BE0010 
IECI B700 
1EC3 8A1E2807 
IEC7 03DB 
1EC9 03DB 
1ECB 03DB 
1ECD 03DB 
IECF C3 

1ED0 88268307 
1ED4 E8BDF4 
IED7 E8DIF5 
I EDA E87BF7 
1EDD C3 

1E0E E8G3F5 
1E£1 E874F7 
1 EE4 C3 



1EE5 
1EE3 
1EE* 
IEEl 
IEEE 
»EF1 
1EF4 
1EF7 
1EFA 
1EFC 
1EFF 
IF02 
IF 03 
IF07 
I F OA 
IF 00 
1FI0 
1FI2 



E9D6FF 

B500 

8«F5 

BOI 0 

80E20F 

E91F0Q 

8M4301 

30E1 OF 

03D1 

E8140O 

804802 

80E1 OF 

03P1 

£80900 

3A48 03 

80E t OF 

03M 

C3 



IF 13 03D2 
1F13 3BC2 
IF 1 7 03C0 



21 1 0 
2111 

2112 ; 

2113 ; 

2114 i 

2115 AHGO_SUB: 
2116 

2117 
2118 
2119 
2120 
2121 

2122 KAORU: 

2123 

2124 

2125 i 

2126 KEY BUFF ADR3: 
2127 

2128 
2129 
2130 
2131 
2132 
3133 

2134 ; 

2135 ANG0_SUB1 I 
2136 

2137 
2138 
2139 

2140 ; 

2141 «NG0_SUB2: 
2142 

2143 
2144 ; 

214? ANGO_BIH_OX: 

2146 

2147 

2148 

2149 

2150 

21S1 

2132 

2153 

2154 

2155 

2156 

2157 

2158 

2139 

2160 

2161 

2162 

2163 ; 

2164 MULTI_10 DX: 
2163 

2166 



PUSH AX 
PET 



MOV AL,CKEY DATAJ 

CALL KAZUKO 

4HC KEY_BUFF_ADRS 

CUP AL,TIMER_OUT_CODE 

J HZ KAORU 

POP AX 

JMP RANDOH_MODORI 
CALL KEY BUFF ADRS 
STC 
RET 

NOV SI,KEY_DATA_STACK 
nov BH,0 

MOV BL,CIC_BTTEJ 

ADD BX,BX 

ADO BX,BX 

ADD BX,BX 

ADD BX,BX 

RET 

MOV [MSB_LED3,AH 
CALL SPU_CLEAR_DISP 
CALL SPU_LED_D1SP 
CALL TIHER_10_SEC 
RET 

CALL SPU_LED_AX 
CALL TIMER.tO.SEC 
RET 

CALL KEY_BUFF_ADRS 

MOV CH,0 

nov DH,CH 

MOV DL,tSIKBX3 

AMD DL,0FH 

CALL MULTI_10_DX 

MOV CL,CSI+1U8XJ 

AMD CL,OFH 

ADD DX,CX 

CALL MULTI_10_DX 

MOV CL,t$l*2UBXJ 

AND CL,OFH 

ADD DX,CX 

CALL MULTI I 0_DX 

MOV CL,CSI+3HBXJ 

AND CL,OFH 

ADD DX,CX 

RET 



; DX » II 

; DX • • l * 1 0 



DX • #1*1 0+«2 

DX • 1 *1 0+»2>»! 0 



: DX » <#1*l0*»2>*10*«3 

. DX -/<#!*! 0*#2>*10*»3 »*10 



. DX «<C«1*10*»2>*10+«3>*10*#4 



ADD DX,DX 
MOV AX,DX 
ADD AX, AX 



I 



•2*2 
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1F19 


03C0 


2167 


1F1B 


03D0 


2168 


1F1D 


C3 


2169 






£170 






2171 






2172 


1F1E 


38 


2173 


1F1F 


BEP004 


2174 


1F22 


B700 


2173 


1F24 


8A1E2807 


2176 


1F28 


02DB 


2177 


1F2A 


3900 


2173 






2179 


1 F20 


E8SFFF 


2180 


1F2F 


C6400700 


2181 






2182 


1F33 


B85541 


2183 


1F36 


E86BF3 


2184 


1F39 


E80AF7 


2185 






2136 


1F3C 


E87BF8 


2187 






2188 


IF3F 


A08907 


2189 


IF42 


3C12 


2190 


1F44 


7476 


2191 


1F46 


3C16 


2192 


1F4B 


7462 


2193 


1F40 


E871FF 


2194 


1F4D 


FE4007 


2195 


1F30 


B020 


2196 


1F32 


A28507 


2197 


1F33 


8 ABO 


2198 


1F57 


A284 07 


2199 


t F5A 


E84EF3 


2200 


1F3D 


E8E6F6 


2201 






2202 


1F60 


E337F8 


2203 






2204 


1F63 


A08907 


2205 


1F66 


3C12 


2206 


1F68 


7AZZ 


2207 


1F6* 


3C16 


2208 


1F6C 


743E 


2209 


1F6E 


E84DFF 


221 0 


1F71 


8A6007 


221 1 


1F74 


80E4 03 


2212 


1F77 


OADC 


2213 


1F79 


8A4 0FF 


2214 


1F7C 


A28507 


2215 


1F7F 


8A00 


2216 


1F81 


A28407 


2217 


1F84 


EB0DF4 


2218 


1F87 


EB21F3 


2219 






2220 


1F8A 


EB31FF 


2221 


1F8D 


FE4007 


2222 


1F90 


8A6007 


2223 



ADD AX, AX 
A DC' DX,AX 
RET 



+2*2*2 
*2 + *8 



no 



k«v In Shi t * ftngou Wo Di5plsv Suru 

ANGO.PISPLAY: POP AX 

MOV SI , NEXT_GO_ADRS 

NOV BH> 0 

MOV BL,CIC_BYTE3 

ADD BL,BL 

MOV rSI3£BX3,ftX 

CALL KEY_BUFF_ADR5 

MOV BYTE PTP CSl3[BX+73,0 

; 

ANGO_AU_WT_LP* "OV AX, ASCI I AU 
CALL SPU L£D~AX 
CALL T1MER_1_SEC 

CALL NEXT_CONTINUE 

MOV AL, tKEY_DATAD 
CMP AL.AUTHO KEY_CODE 
JZ AMCOJUNTEI 
CMP *L,CLEAl?_ICEY_cbPE 
JZ ANCO_HO_AUTHQ 
CALL KEY_BUFF_AC-PS 
INC BYTE PTR CS13CBX-73 
MOV AL.20H 
MOV tMSB_LEC*J . AL 
MOV AL.CSIHBX3 
MOV ELS8 LECO.AL 
CALL $PU_LED_MSP 
ANGO_DISP_LP: CALL TIMER_1_SEC 

CALL NEXT_COHTINUE 

i 

MOV AL. tKEYJ>ATA3 
CMP AL,AUTHOJ'EV_CODE 
J2 *HC0_NINTEI 
CMP QL,CLEAP_H'EY_CODE 
JZ ANCO_NO_wUTKO 
CALL KEY_BUFF_mDPS 
MOV AH,CSIKB»73 
AND AH, 3 
OR BL, AH 

MOV AL.CSI3CBX-I3 
MOV EMSB_LED3 , HL 
MOV AL,CSI3tB::3 
MOV CLSB_L£D3,AL . 
CALL SPU_CLEAR_DISP 
CALL SPU_LED_DISP 

; 

CALL KEY_BUFF_ADRS 

INC BYTE PTR CSI3CBX+73 

MOV AH, ESI3£BX+73 
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SOURCE LINE 



1F93 80FC96 
1F96 73t4 
1F98 80E403 
1P9B 73C0 
1F9D E8A6F6 

1FA0 E817F8 

1FA3 A08907 

1FA6 3C12 

1FA8 7412 

1FAA EB87 

1FAC BE0004 

1FAF B700 

1FB1 8A1E28Q7 

1FB3 02DB 

IFB7 8BO0 

tFB9 30 

1FBA F9 

1 FBB C3 

1FBC BE 0 004 

IFBF B700 

IFC1 8A1E2807 

1FC3 02DB 

1FC7 8B00 

1FC9 30 

1FCA FB 

1FCB C3 



tFCC 3C88 

1FCE 7406 

1FD0 3C6A 

1FD2 7479 

1FD4 FB 

1FD5 C3 

IFDb 8A44 03 
1FD9 B400 
IFDB 8B34 06 
1 FDE BB0009 
03DB 
03D6 



1FE1 
1FE3 
IFE3 89i; 



tFE7 BAOOOO 

1FEA BB0006 

1FED 03D8 

1FEF 83FA06 

1FF2 7356 

1FF4 26F60707 

1FF6 7449 



2224 
2223 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2233 
2236 
2237 
2238 
2239 
224 0 
2241 
2242 
2243 
2244 
2245 
2246 
£247 
2248 
2249 
2230 
2251 
2232 
2233 
2234 
2235 
2236 
2257 
2258 
2239 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2273 
2276 
2277 
2278 
2279 
2280 



AUCO_AU_RETRY i 



ANGO NO_AUTHO : 



ANCO HINTEI : 



PAY_GR0UP_1 : 



PAY PROG START: 



EV_F_ST_CK: 



CMP AH, 130 

JMC ANGO_NO_AUTHO 

AND AH ,3 

JN2 ANGO_DISP_LP 

CALL TIMER_1_SEC 

CALL HEXT_CONTINUE 

HOV AL, tKEY_DATAJ 
CMP AL , AUTHO_KEYj:ODE 
JZ ANCO_NIHTEI 
JMP ANCO_AU_UT_LP 

HOV SI,NEXT_CO_ADRS 

MOV BH,0 

MOV BL,CIC_BYTE3 

ADD BL,BL 

MOV AX.CSI3EBX3 

PUSH AX 

STC 

RET 

MOV SI ,N£XT_GO_ADR$ 

MOV BM,0 

MOV BL,tK_BYTE3 

ADD BL,BL 

MOV AX,tSIKBX3 

PUSH AX 

CLC 

RET 



CMP WL,S8H 

JZ PAY_PROG_START 

CMF AL,8AH 

JZ PAY_PROG_STOP 

CLC 

RET 

MOV «L,CSl+33 ; Channel 
MOV «H,0 

MOV DX,CSI+63 : DX » Fr*<j. Data 
MOV BX,EVENT_NO_FREQ 
ADD BX,AX ™ 

ADD BX,AX ; BX - Frcq. T«b3e address 

HOV CBX3,DX ; Frequency Set 

MOV DX,0 

MOV BX,ES_EVEHT_TIMER 
ADD BX,AX " 

CMP DX,6 

JHC P_P_START_RET 

TEST BYTE PTR ES:tBX3,7 
JZ NEXT EV ST 



321 



01 67237 



HEWLETT-PACKARD! 8086 *y«»f»t>l«r 



SOURCE LINE 



1FFA 30 
1FFB 53 
1FFC 32 

1FFD A31E07 
2000 88162407 
2004 268007 
2007 2407 
2009 7302 
200B G002 



20GD 
201 0 
2012 
2014 
2016 
2018 
20IC 
201F 
2022 
2025 
2029 



A22A07 
02C0 
02C0 
02C0 
02 DO 

88162807 

E81AF0 

E884F0 

E88FF3 

881E1E07 

E83CF7 



202C BE9003 
2 02F 03362807 
2033 03362807 
2037 8B161A07 
203B 8914 

203D E81FFC 

2040 3ft 

2041 58 

2042 38 

2043 42 

2044 81C38000 
2048 EB«5 

204m F8 
204B C3 

204C 90 
204D F8 
204E C3 



2281 
2282 
2283 
2284 
2293 
2256 
2287 
2288 
2239 
229 0 
2291 
2292 
2293 
2294 
2293 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2304 
2305 
2306 
2307 
2308 
2309 
231 0 
231 1 
2312 
2313 
2314 
2313 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2323 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 



PUSH AX 
PUSH BX 
PUSH OX 



DEV Ok: 



NEXT_EV_ST : 



P_P_3TmRT_RET : 



PAY_PPOC STOP: 
P«Y_GR0UF_2 ; 



: Channel 

H th Con«»rt«r 
; Drop Ho. 



Event T i»*r Addr 



MOV tBIHARY LED 3 .fiX 
MOV CCONV W01.M 
MOV AL,ES:tBX3 
AND ftU7 
JNZ DEV_OK 
nov AL,2 

HOV CDEVICE_MOJ ,AL 
ADD AL * AL 
ADD AL, AL 

ADD AL, AL ; AL 

ADD DL, AL 
nOV C1C_BYTE3,DL 
CALL CONV_TG_DROP 
CALL ID_0RGP_DEV1CE 
CALL SPU RELAY OH 

«ov bx,cbihapy~leoj 

CALL B1HDEC_LED 

MOV SI, JUMP ADDRESS 
ADD SI,riC_BYTE3 
ADD SI, C IC_BYTE3 
MOV DX,CBASE POIHT) 
MOV CSI3.DX ~ 

CALL FORCED^ EVENT 

POP DX 

POP BX 

POP AX 

INC DX 

ADD BX* 1 28 

JMP EV_r_ST_CK 

CLC 
RET 

HOP 
CLC 
RET 



* 8 



GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
CLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 



POWERJ>ET_CMD 
LOAD_FROM~DROP 
L0AD_TO_DROP 
SFU_?TATUS_REQ 

id_drop_device 
ic^drop^device 

C0NV_SU BtT_AL 
DROP_Br7_AL 
SPU_RELAY OFF 
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SOURCE LINE 



2338 


GLOBAL 


SFU_CLE*R_DISP 


2339 


GLOBAL 


EVENT_LEO~OFF 


7id n 


GLOBAL 


DROP_HAP_SET 


97i % 

1 


GLOBAL 


KEY_OPEPATION 


2342 


GLOBAL 


COHV_TO_DROP 


2343 


GLOBAL 


drop2to"comv 


2344 


CLOBAL 


BIHDEC LED 


2343 


GLOBAL 


LED_V!E¥_TBL 


2346 


GLOBAL 


. SPU_LED_DISP 
RUH_CONVERTER 


2347 


CLOBAL 


2346 


GLOBAL 


WmKEARJ_DE_ON 


2349 


GLOBAL 


OP SPU.OFF 


2330 


GLOBAL 


OP_IHITIAL 


2331 


GLOBAL 


B*SE_ROUTtNE 


2332 


CLOBAL 


juhpZadr3_init 


2353 


GLOBAL 


JUMP_AC»RS"lHlZ 


2334 


GLOBAL 


t>EVICE_MAP_SET 


2333 


GLOBAL 


PPY_CROUP_1 


2336 


GLOBAL 


PAY — croupZs 


2337 ; 






2338 ; 






2339 ; 






£360 


EXTRH SPECIAL. 


_SPU_1 


2361 






2362 






2363 






2364 






2363 
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What Is Claimed Is : 

1. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
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channel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means. 



2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal* 

3. The apparatus defined in claim 2, 
wherein: said subscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal . 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 
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5. The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal. 

6. The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 



8. The apparatus defined in claim 5, 

wherein: 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9* The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal information . 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized. 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal* 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13. The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data. 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15. The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses? 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information. 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means ; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty- first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty-second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bands; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20, The cable television system defined in 
claim 19, wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 

22, A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises, 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of- the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end. 

23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information* 

24. The cable television system defined 
in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 



-336- 01 67237 

control unit means should respond to received 

polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data* 

25. The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals. 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information arid for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27, 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data. 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 
control unit means. 

30. The cable television system of 
claim 29 , wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29 , further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information. 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable. 

33. The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network, comprising: 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal 
to which the television signal received from the 
cable network is applied; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network, comprising: 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber' s premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by. the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 
head end means for transmitting a 

television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber unit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber unit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable . 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized* 

38. The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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